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PREFACE. 


Although   this  work  is,  in  one  sense,  a  second  edition  of   the 

volumes  published  in  1883  and  1888,  it  has  been  so  largely  rewritten 

that  it  is  practically  new.      The  wider   experience  gained    through 

eleven  years  of  service  in  charge  of  the  House  of  Relief  (Hudson 

Street  Hospital),  where  traumatic  cases  are  very  numerous,  and  where 

I  have  seen  examples  of  most  of  the  rarer  forms  of  injury,  and  some 

which  have  not  heretofore  been  described,  gave  the  opportunity  and 

seemed  to  justify  a  recasting  of  the  work  in  a  more  personal  form, 

with  a  corresponding   reduction    in    the    number   of    quotations   of 

histories  and  of  opinions  based  on   single  cases.     This  has  enabled 

me  Dot  only  to  introduce  such  additions  as  have  been  made  to  our 

knowledge  of  the  subject  in  the  interval,   but  also  to  adapt  the  work 

more  specifically  to  the  needs  of  the  practitioner,  especially  in  respect 

to  diagnosis  and  treatment,   while   those  of   the  student  of   special 

subjects  have  been   heeded  in   the  bibliographical    references,  which 

have  been  largely  added  to. 

The  portion  treating  of  Fractures  has  been  almost  wholly  rewritten, 
the  most  marked  change  in  classification  and  arrangement  being  that 
made  in  the  chapter  on  fractures  of  the  skull,  in  which  for  the  former 
classification — as  fractures  of  the  base  and  vault — that  of  circum- 
scribed fractures  of  the  vault  and  fissured  fractures  with  injury  of 
the  brain  has  been  substituted. 

In  the  portion  treating  of  Dislocations  the  most  notable  changes, 
perhaps,  in  addition  to  those  above  referred  to,  are  those  dealing 
with  operative  reduction  of  both  old  and  recent  injuries. 

It  is  hoped  that  the  historical  fulness  of  the  first  edition,  wliich  has 
been  so  freely  and  pleasantly  recognized,  has  not  been  seriously 
impaired,  and  that  the  reader  will  still  find  within  the  covers  the 
material  by  which  to  estimate  the  correctness  of  the  views  expressed. 
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It  is  believed  that  a  full  equivalent  for  any  eliminations  of  history 
will  be  found  in  the  greater  compactness,  the  reduction  in  size,  and 
the  substitution  of  opinions  which  are  at  least  temporarily  settled 
for  former  discussions  of  divergent  views. 

Shortly  after  the  discovery  of  the  X-rays  an  apparatus  for  their 
utilization  was  set  up  in  the  Hospital,  and  some  of  the  results  are 
shown  in  the  skiagrams  introduced  as  plates.  In  studying  these 
photographs  it  must  be  remembered  that  they  are  the  reproductions 
of  shadows,  not,  like  ordinary  photographs,  of  the  appearance  of 
illuminated  surfaces,  and  that  the  apparent  modelling  of  the  bones  is 
inexact  because  it  is  due  to  differences  in  thickness  and  opacity  to 
the  rays.  While  the  X-rays  have  been  of  interest  and  value  in 
showing  details  of  certain  fractures,  especially  at  the  wrist,  elbow, 
and  ankle,  yet  it  cannot  fairly  be  said  that  they  have  yielded  much 
information  of  practical  value  which  could  not  have  been  obtained 
by  palpation.  Probably  their  usefulness  will  be  increased  by 
/  improvements  in  methods  and  apparatus,  but  at  present  the  infor- 
mation which  they  give  needs  to  be  sifted  with  great  care  from  among 
many  misleading  appearances. 

Lewis  A.  Stimson. 

84  East  Thirty-third  Street,  New  York, 
January,  1S99. 
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FRACTURES 


A  TREATISE 


ON 


FRACTURES  AO  DISLOCATIONS 


CHAPTEK    I. 


INTRODUCTION. 

By  Fracturey  in  the   surgical   sense   of    the  term,  is   meant   the 
breaking  of  a  bone  or  cartilage. 

The  liability  to  fracture  of  the  different  bones  of  the  body  varies 
greatly,  in  consequence  of  their  differences  in  size,  shape,  and  degree  of 
exposure  to  external  violence  or  extreme  muscular  action.     Hospital 
records  covering  periods  varying  in  length  from  five  to  eighty-seven 
years  have  been  tabulated  by  different  writers,  with  the  object  of  deter- 
mining the  relative  degree  of  this  liability;  but  it  is  evident  that  such 
statistics  cannot  contain  all  the  needed  facts,  for  the  reason  that  patients 
with  fractures  which  do  not  necessitate  confinement  to  the  bed  do  not  so 
generally  seek  hospital  care  as  those  with  fractures  which  do.     Com- 
bined hospital  ancl  dispensary  statistics  are  more  nearly  correct,  but 
even  they  differ  consiaerably  from  one  another  in  their  percentages, 
possibly  because  of  differences  in  the  occupations  and  mode  of  life  of 
the  communities  which  furnished  them.     During  the  past  three  years  I 
have  had  the  records  of  the  House  of  Relief  (^^  Hudson  Street  Hos- 
pitaP^),  of  which  I  am  the  attending  surgeon,  kept  with  a  view  to 
this  tabulation,  and  the  results  are  given  in  the  following  table.     The 
hospital  is  the  only  one  in  New  York  City  below  Canal  Street,  a  region 
largely  given  over  to  trade,  transportation,  and  manufacturing,  with 
frequent  construction  of  large  buildings,  and  in  which  there  is  only  a 
laboring  resident   population.      The  ambulance  cases  number  about 
3500  yearly,  the  surgical  dispensary  cases  about  30,000. 

Hudson  Street  Hospital,  New  York  :  Statistics  of  Fractures  Treated 

IN  Hospital  and  Dispensary,  1894-1897. 

Cases.  Cases.  Per  cent. 

Head   .         .         .       262  5.77 


CraDium     . 

.     262 

Malar  bone 

6 

Nasal  bones 

.     234 

Superior  maxilla 

14 

Inferior  maxilla 

.     109 

Zygoma 

8 

■  Face 


371 


8.17 
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FRACTURES, 

Cases. 

Spine 

23  1 

Pelvis 

14   1 

Coccyx 

3  \  Trunk . 

Steraum 

2  1 

Ribs  .... 

.     482  J 

**  Upper  extremity  "  . 

.     132  ^ 

Clavicle 

.     200 

Scapula 

16 

Humerus,  shaft  and  neck  . 

103 

internal  condyle . 

32 

external  condyle . 

24 

internal  epicondyle 

1 

Badins  and  ulna 

73 

'  Upper  extremity . 

rtadius,  shaft 

.     128 

Colles^s 

.     352 

Ulna,  shaft 

97 

olecranon 

26 

Carpus 

3 

Metacarpus 

.     304 

Phalanges . 

.     873 

Femur 

.     154  1 

Patella 

49 

Tibia,  or  tibia  and  fibula    . 

.     281 

Abduction    and    adductioc 

1 

fractures  at  ankle 

292 

Fibula       .        .         .         . 

43 

'  Lower  extremity . 

External  malleolus    . 

9 

Internal  malleolus 

4 

Tarsus        .        .         .         . 

26 

Metatarsus 

90 

xoes  •        • 

I        . 

70 

Cases. 


524 


Per  cent. 


11.55 


2364 


52.08 


1018 


22.40 


Total    . 


.  4539 


During  the  same  period  421  dislocations  were  treated. 

Sex.  Fractures  are  more  numerous  in  men  than  in  women^  in  the 
proportion  of  about  three  to  one  ;  but  this  proportion  varies  greatly  at 
different  ages.  In  infancy  the  difference  is  slight;  in  middle  life  frac- 
tures are  ten  times  as  frequent  in  men  as  in  women;  between  the  ages 
of  fifty  and  seventy  years  the  difference  again  becomes  slight,  and  after 
the  age  of  seventy  years  fractures  are  much  more  common  in  women 
than  in  men,  a  reversal  of  conditions  due  to  a  disproportionate  increase 
in  the  number  of  fractures  of  the  neck  of  the  femur. 

Age.  Gurlt*  tabulated  1383  cases  (hospital  and  dispensary)  with  ref- 
erence to  the  ages  of  the  patients,  and  found  in  the  first  decade,  265; 
in  the  second,  193;  in  the  third,  274;  in  the  fourth,  224;  in  the  fifth, 
154;  in  the  sixth,  155;  in  the  seventh,  72;  in  the  eighth,  38,  and  in 
the  ninth,  8.  Combining  these  with  statistics  showing  the  relative 
number  of  people  living  at  the  different  ages,  he  found  the  highest 
proportion  of  fractures  in  the  period  above  the  age  of  sixty  years. 
Malgaigne^  made  a  similar  tabulation,  using  only  hospital  cases,  and 
grouping  in  periods  of  five  years  he  found  that  the  periods  between 
fifty-five  and  eighty  were  practically  equal  to  one  another,  and  gave  the 
highest  proportion  according  to  population. 

Season  affects  the  frequency  of  fracture  only  by  increasing  or  dimin- 


1  Gurlt :  Handbiich  der  Lohre  von  den  Knochenbrllchen,  1862. 

2  Malgaigne :  Trait<^  des  Fractures  et  des  Luxations,  1847. 
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ishing  the  exposare  to  the  accidents  which  occasion  them.  Falls  due 
to  ice  and  snow  in  winter  are  more  than  offset  as  a  cause  by  the  more 
varied  and  active  occupations  of  the  milder  months,  and  fractures  are, 
therefore,  less  frequent  in  winter  than  in  summer.  This  is  shown  by 
the  following  tabulation  of  the  fractures  treated  in  the  Hudson  Street 
Hospital,  according  to  months  : 

HuDsoir  Street  Hospital  :  Fractures  ly  1896,  Wards  and  Dispensary. 


Jana&rj,  77 

February,  88 

December,        119 


March, 

April, 

May, 


284 
Omittiog  hand  \    gy 
and  toes,        j 


227 


130 

103 

97 

330 
84 

246 


June, 
July, 
August, 


82 
148 
150 

380 
104 

276 


September,  lOo 
October,  107 
November,   116 


328 
92 

236 


The  maximum  is  found  in  the  summer  months,  the  minimum  in  the 
winter.  It  is  only  in  fractures  of  the  leg  that  the  winter  season  heads 
the  list,  and  yet  even  in  these,  as  the  following  table  shows,  a  decided 
monthly  maximum  is  found  in  March,  a  month  in  which  there  is  but 
little  SDow  and  ice  in  New  York  : 

Fractures  of  the  Leg,  of  either  Bone,  and  Pottos  Fractdre. 


JanuATj, 

February, 

December, 


19 
20 
21 

60 


March, 

April, 

May, 


29 

9 

12 


Jane, 
July, 
August, 


9        September,       8 
11         October,  6 

25        November      20 


50 


45 


34 


Fractures  of  the  femur  (shaft  and  neck)  give  the  following  totals  : 
Winter  16,  spring  17,  summer  8,  autumn  12;  those  of  the  upper  ex- 
tremity (clavicle,  humerus,  and  either  or  both  bones  of  the  forearm) 
give:  Winter  67,  spring  63,  summer  107,  autumn  72. 

Note. — For  other  statistics  see  Malgaigne,  Gurlt,  and  the  first  edi- 
tion of  this  work;  also  Wallace,  American  Journal  of  the  Medical 
SdejuxSy  1839;  Norris,  Ibid.,  1841 ;  Lente,  New  York  MedicalJoumal, 
1851,  and  Lonsdale,  Fractures,  1838. 


a4  FRACTURES. 

iHumhlomtlou  in  inoludcKl  also  that  of  tlie  rare  cases  of  curvature  with- 
out iHHHigulnHhlo  fmoturt%  a  variety  which  has  only  an  academical 
iiiiti|H¥t,  for  it  muuot  U^  nHX)gnissed  clinically.  Its  possibility  has  been 
ilouuMmtmttHi  t^x|M)rimon tally  upon  young  animals  and  by  a  single 
ii|HH^imt^ii  U^louging  to  Pn>f.  Uhue,  the  ulna  of  an  adult  much  bent  by 
w  luuohiui^ry  mviibut,  luul  Hhowing  no  trace  of  fracture. 

Tiu*  luJuVv  apiHrnrn  onUnarilv  as  a  short  transverse  fracture,  oontinu- 
\^m  with  \MU^  or  uum>  longitudinal  ones  of  variable  length;  sometimes 
Itun^^  U  uo  titiu^vor!*(>  Uuis  but  only  oblique  ones  running  from  the 
H\\^U^  upwHix)  or  ilownw^nU  The  anpearance  can  be  closdy  imitated 
bv  v«v^i*^Wu\Ui^t  ^  gvt^i^  ot  tough  sticky  a  fiiet  that  has  given  this  form 
v^  ftiH^ur^  1^  iuuu«»  by  which  it  is  verj-  commonly  known. 

A  fvw  UK'ktiiiHHftci  an^  rtHxmt^}  i>f  supposed  incomplete  fracture  of  the 
u^vk  v4  ih^  Knuur^  but  the  iHMHKliiviis  are  quite  diffnrent^  because  of  the 
^KMi^v  vluinH^I^  \>f  thW  iHurtkm  of  the  bone.  The  lesioo  is  <hi  the 
v\^H\i\^  QiukW  auvi  U  a  iHrM»li«  uot  a  cndk« 

tl^i^  ftnK'tur^  k  ;<i«^eu  mo^  fh^jiieutly  in  tiie  booes  of  die  foraurm, 
iKk^  ku  ihe  v4yivk4^v  tj^mi  very  nurelv  in  the  bones  of  the  aniu  leg,  and 
ihi^K.  The  ^ctvij^l  uwm^iy  of  itfcsei^  oeeur  in  Ihoee  under  the  age  ol 
tiifV^e^  vvfMTrsk  lu  the  mv«irtu  it  mav  be  found  in  onlv  one  bone,  the 
v^t^"^  bei^ijC  vv«Jt)^tele)>t  b^.xkett.  TKe  ife^tud  vnose  b  a  fall,  bat  I  have 
.^iif^m  ^vv<^  vtjkEji^f^  i«t  whfecK  the  vtttieji^  w:k>  the  foceihte  bending  of  the 
^^CN<iMrttit  v^vvr  ^  i%ivt  K?4y^  ;)k^  when  ^  tiutb  i$  omcht  between  a  4iaft 

VW  v.'hie^  $vitt{^^i^nw^  ;tfe  vfce&ctoi^y.  coii^fe«<tO|t  ut  an  angobr  devin- 

1^  vf  ;i  ^vrt^  gilt  ihe  titwb  vnt  bonev  ;M»i  UxniSsMd  doui  on  ptesRiie  al 
^  ^jdiicW^  XW  J^SdAMi^  vtMt  be  tUBkH>f  ^  b^  cvntpieiKly  evcreettd  by 
^  uc^  v/^  ^^^iWv  :*mi  ^  v.vrrectKHt  isttiy  be  cKev^mpoofied  b^  cxephie 
cwi%i  ^>il^>%t^i  >v  4ii>ttvrt»tu  a*t?bili(r<.  t&f  fefcrtttre  buTiii^  been  made 

>f|.«*ii*^  v.Vat«r«N.  ^  amo  vnitt  oe  :«Qssi^iKinft£  7y  trie  3urxet?c'3 
uuK^  .iiou«^^  4iaKa»  ^^eroni^  i>v  ^  i^c^ie^ttixe  7t  rii^  knee  ;UKiie€  :±k 
.w^h;,  .tmi  uie  >ur:^i:;K<vtt  :!iiKMuu  :t\>c  >r  ieintr?^  \<»  tae  5-ar  it  TmirTig 
',tK^  "PtKSur^  ,v«st^«}^«.  fKnn  is^ui^  -til  ^  5^r^w  Time  iJ^  aevesisinr. 

^'  •  Q^iwiMMMi.  V  Jittit  :av  isw  v^c  iu^  >*ra  'jn  tdutsv  .sk»^  'ji  ^^rm:n 
«%  ':^c«>KHt  A  UK*   >ufi}r  ^ii^rjr  /£  J  itic  ':Knt%f  ift  ire  ^spwu^  pvrsun  it  a 

.«^utiM    iiP!>(r*iittv«tu      ***K*    tijur^    5-  u\>5iC  T>**i«itua"  -<s^u  n  ie  ^cstit 

'"^  ^k^mamim  m.  4  %iiMnr  «^  «'  ^  .ijntpitfaBiw     ^^i  Jii^  *:ttiv^SR 
^1<t^UK.av'gu  h&%   feftv*::  jti::^  it  .vaiiti\\i       i!aki    ti\    mk:tttt*K  !!.<««- 1UC  imn^ 


PATHOLOOT.  26 

The  aepanttion  of  a  splinter  or  scale  of  bone  by  a  sword-cut  or  bullet 
is  not  mtcommon  in  the  spongy  bones  or  the  spongy  extremities  of  long 
bones,  and  has  also  been  known  to  occur  in  the  shaft  of  the  tibia.  It 
is  an  injury  which  ahoald  be  chissed  rather  among  wounds  of  bones 
than  among  fractures.  The  separation  of  a  splinter  by  direct  violence, 
DDaccompanied  by  a  wound  of  the  soft  parts,  occurs  in  the  bones  of  the 
hce,  at  the  crest  of  the  ilium,  and  at  exposed  points  upon  the  extremi- 
ties of  the  long  bones. 

Avul^on  of  an  apophysis,  or  of  a  scale  of  bone,  by  muscular  action 
is  a  &r  more  common  accident  than  the  one  jnst  described.  The  lesion 
onttistB  in  the  fracture  of  an  apophysis  at  its  base,  or  in  the  tearing 
off  of  a  portion  of  bone  to  which  a  muscle  or  tendon  is  attached.  The 
figment  may  consist  of  a  thin  layer  of  bone  corresponding  in  extent 
to  the  muscular  attachment  and  composed  almost  exclusively  of  the 
coitical  substance,  or  it  mfiy  comprise  the  entire  thickness  of  an  apoph- 
ysiB,  as  in  fracture  of  the  olecranon  or  of  the  coracoid  process  of  the 
wapnla.  The  internal  malleolus  may  be  torn  off  by  forcibly  beudine* 
the  foot  to  the  opposite  side,  or  the  epicondyle  at  the  elbow  by  forced 
Ulentl  flexion  of  tbe  forearm. 

2.  Complete  Fractares. 

The  term  compUU,  when  applied  to  a  fracture  of  a  long  bone,  indi- 
citts  that  the  bone  is  divided  into  two  or  more  distinct  fragments  by  a 
line  of  fracture  crossing  its  long  axis. 

(a)  Sobdiriaion  According  to  the  Direction  of  the  Line  of  Fracture. 
Sadi  terms  in  use  are  iranaverae,  oblique,  splintered,  spiral,  V-ahaped, 
T-  or  Y-ghaped,  detilaie,  and  longitudinal.  Appar- 
ently as  a  result  of  physical  conditions,  fractures 
br  direct  or  indirect  violence  which  bend  a  long 
bone  are  either  practically  transveree  or  markedly 
ob^ae,  with  or  without  splintering. 

The  line  of  a  iranaverae  fracture  does  not  de- 
bate more  than  about  15  or  20  degrees  from  that 
of  tbe  transverse  axis;  that  of  an  oblique  fracture 
lies  near  an  angle  of  50  d^rees,  but  is  usually 
somewhat  curved,  so  that  its  point  is  sharper.  A 
transverse  fracture  may  be,  but  rarely  is,  exactly 
transverse  and  smooth  (Fig.  3);  clinically  such 
Qetaila  cannot  be  recognized  unless  the  fracture  is 
rompound,  and  the  diagnosis  of  the  variety  is 
made  on  the  fact  that  the  end  of  the  fragment  can 
l>efelt  through  the  overlying  soft  jmrts  to  be  ap- 
pioiimately  square  and  smooth.  In  the  nhlique 
rariety  the  line  of  fracture  may  be  single  (Fig.  -3) 
ormultiple  (Fig.  4),  circumscribing  in  the  latter 
(ase  one  or  more  detached  fragments  which  ap- 
fweatly  are  formed  on  the  side  of  the  concavity 
plated  by  the  bending  of  the  bone  {aplintered). 
The  line  of  fracture  in  either  form  may  be  mark-.  ^ 
«lly  irregular  on  either  or  both  fragments.    When" 
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thU  \rri%n\tiniy  m  found  on  both  fragments  the  term  toothed  or  dentate 
U  fii\)\Am\'f  when  it  in  found  only  on  one  side  the  absence  of  a  oor- 
ntNporidin^  lini!  on  the  other  is  aue  to  the  crushing  of  the  bone  or  to 
th«  Nplittin^  off  of  one  or  more  large  fragments. 

Npiml  f  matures,  which  are  rare,  are  prcSuced  by  torsion  of  the  bone, 
and  am  found  in  tne  femur,  humerus,  and  tibia.  In  the  latter  they  are 
batter  known  as  V^haped  (Fig.  6),  and  can  be  readily  recognized  by 


riu.  4. 


Fio.  5. 


li>^^  >hAr^*  ^viut  of  t!u'  up^vr  ft^iu^fiit*  which  oun  be  felt  midway 
U^c^^vu  ihv'  orvst  aikI  iho  tiiurtuil  Iv^rvWr  ot  the  K^ue.  Frvm  the  re- 
e<i:i-Hut  ;4Ma^vo  ^vrtx's^v^iKliui:  to  iDi;:>  ivtii:  i  a-^jmrv  nxn:>  vlown  to  the 

ciM  oc  :  V  Asv  V*  .*r  *»v-d-^  :•  the  ocivr.  A:r«.:  t-^'.-tur^  waich  split 
Iconic ii>»*>i^  i   '*a:j^  'V^^'rictr:  ::ia*nuc\rtt^.'    >^c>*vvu  :\%».^  traa^v^r^  frac- 
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violeoce,  and  the  prt^noais  is  very  bad.    In  the  other  forms  the 

^t  indirect,  apparently  a  bend  or  twist  of  the  bone  or  a  blow 

^b^one  end;   the  ill  results  which   have  eo  commonly 

HpOowed  appoar  to  be  due  in  eome  to  the  implication  of        Fi 

Bnw  or  both  joints  or  to  a  failure  to  reci>gnize  the  injury 

tod  maintain  immobility.     The  most  marked  cases  are 

o«e  reported  by  Eroulein,'  a  fracture  of  the  humerus 

from  the  sbonlder  to  the  elbow-joint,  in  a  man  twenty- 

"ii-ven  years  old,  by  an  attempt  to  raise  a  heavy  ladder, 

'■uv\  one  by  C'lociuet.  in  1831,  a  fracture  of  the  femur 

fmni  the  intercondyloid  not«h  to  a  point  just  below  the 

I       triHihanter  minor,  by  a  fall  from  a  roof. 

^L    A  camminufed  fiaclure  of  the  shaft  of  a  long  bone  is 

^BuBG  ID  which,  in  addition  to  the  complete  division  of  the 

^r%ane  into  two  fragments,  there  is  also  extensive  splin- 

^^  lerin^  iii  the  portion  of  bone  adjoining  the  fracture  or  of 

noeof  the  fragments  (Figs.  7,  8,  and  9).   In  a  comminuted 

frarture  of  a  Hat  bone  the  bone  or  a  portion  thereof  is 

broken  into  several  rather  large  fragments,  with  or  with- 

-  out  additional  small  ones;  in  this  use  of  the  term  frae- 

Jtireg  showing  only  two  or  three  fragments,  and  those 

*nilier  small,  are  excluded,  the  line  of  distinction  being 

irf  oecffisity  vague  and  arbitrary.     In  tlie  short  bones 

wi  the  spongy  ends  of  the  long  bones  comminution  is 

fwiuentlv  associated  with  crushing  of  the  spongy  tissue, 

I  oruie«nd  of  the  diaphyseal  fragment  may  Ije  driven  into 
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the  expanded,  npnngy  end,  crushing  it  or  splitling  it;  if  the  two  maiD 
frngmeota  are  rather  firmly  held  together  iu  their  oew  relations,  the 
ouoditioD  is  termed  impaction  or  impackd  fracture  (Fig.  10).  If 
the  crnahiiig  of  the  spongy  tissue  has  taken  place  without  much 
splintering  of  the  cortical  layer,  the  term  fracture  wHh  crushing  \% 
used  (Kig.  1 1).  This  crushing  of  spongy  tisaue  is  effected  by  breaking 
down  the  innumerable  fine  lamelhe  of  bone  and  forcing  out  the  fat 
within  the  meshes,  as  a  handful  of  unow  or  a  wet  sponge  is  compressed, 
and  tlio  result  is  equivalent  to  an  actual  loss  of  tissue;  that  is,  if  the 
main  fragments  are  replaced  in  their  original  positions  a  gap  is  left 
bvtwcen  thom  corresponding  to  the  position  and  extent  of  the  crush- 
ing. This  gap  is  often  loo  large  to  be  filled  by  new  bone  formed 
during  ntpuir;  consequently,  a  full  correction  of  the  displacement  is 
inadvisable,  even  when  possible,  lest  failure  of  union  should  result, 
iiud  the  snrgeun  must  be  content  to  obtain  union  wilh  some  deformity. 


I 
I 


iDtra-nrtlrubtr  Fnplii 
at  Ihc  UbU.  wUh  IminuiUan  ta 
tmllon  ot  Uw  npiMf  fmsminli 

(&)  Vul«ti«s  £>flp«ndent  Upon  the  Seat  of  tbe  Fracture.  A  fracture' 
may  mvupy  any  ixirtinn  of  the  Imuf  and  be  known  by  its  name;  for 
oxiiniple.  fracturi'  of  the  nock  of  tlie  feniiir,  of  tlic  lower  third  of  the 
tibia,  of  the  hesul,  of  the  shaft,  of  the  inner  condyle,  of  the  acromion] 
intorrandyloid  fracture,  when  it  passes  across  the  shaft  and  also  down- 
wiin.1  Wtwceu  the  (Mudylea;  8e|Ktration  of  tlie  epiphysis. 

•"^rptntilion  nf  thf  Epiph^&ia}  This  term  is  limited  to  separation  <^ 
^iph}'s«'s  which  have  not  yet  bcct^me  united  by  bnne  with  the  shaft, 

I  This  union  takes  place  in  the  different  bones  at  different  agfcs,  but  is 
usually  wnnplete  in  all  iu  the  female  at  the  age  of  twenty-two  yeai^ 
and  in  iho  male  nt  twenty-five  years.  Bruns"  collected  81  cases,  with 
'  101  srianttions,  in  which  direct  examination  of  the  seat  of  injury  ms 
)Kissibl« ;  (he  jtoints  of  greatest  freipieocy  were  the  lower  end  of 
the  femur  2S.  lower  end  of  the  radius  'io,  and  up^ier  eud  of  the 

/ 

v  ET^phniEiB  Kb  OadiiH  MuiBtC 
in  I^t:.  anJ  Bmi'  utld^  SldW, 
■>  culi«v*«il.    LcUT  utldca  win  li| 
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humerus  11,     Of  the  62  eases  in  which  the  age  was  given,  44  were 
between  ten  and  nineteen  years  old,  8  between  one  and  nine  years. 
Of  61  in  which  the  line  was  exactly  described,  the  line  in  23  ran  ex- 
actly along  the  face  of  the  conjugal  cartilage,  in  5  it  ran  through  the 
cartilage,  and  in  33  partly  along  the  cartilage  and  partly  through  the 
adjoining  *'  chondroid  '^  tissue  on  its  diaphyseal  side.     An  important 
feature  is  the  fact  that  the  periosteum  of  the  adjoining  portion  of  the 
shaft  is  freely  stripped  off,  preserving  its  continuity  to  a  large  extent 
with  the  epiphysis. 

The  mode  of  production  appears  usually  to  be  by  cross-strain,  the 
limb  being  bent  beyond  the  limit  of  normal  motion  in  the  correspond- 
ing joint  or  in  a  direction  in  which  there  is  normally  no  motion  ;  for 
example,  lateral  bending  at  the  knee. 

The  displacement  may  be  very  slight  or  so  great  as  wholly  to  sepa- 
rate the  fractured  surfaces  from  each  other.  Colles's  fracture  at  the 
lower  end  of  the  radius  in  the  young  is  not  infrequently  a  separation 
of  the  epiphysis  with  slight  displacement  (see  Plate  XI.-,  fig.  2)  ; 
at  the  upper  end  of  the  humerus  the  displacement  is  usually  equal 
to  about  half  the  thickness  of  the  bone;  complete  displacement  I  have 
seen  only  at  the  lower  end  of  the  femur  twice,  and  once  each  at  the 
upper  end  of  the  fibula  and  at  the  head  of  the  femur. 

The  diagnosis  is  made  in  the  cases  of  slight  displacement  on  the 
history  of  the  injury  and  tenderness  on  pressure  limited  to  the  line  of 
JQQction  of  the  epiphysis  and  shaft;  in  the  others  by  recognition  of 
the  deformity  ana  of  the  size  and  shape  of  the  fragment.  When  the 
displacement  is  great,  reduction  may  be  seriously  opposed  by  the  in- 
terposition of  the  loosened  periosteum. 

The  prognosis  is  affected  by  the  possibility  of  arrest  of  growth  due 
to  an  uncorrected  displacement  or  to  premature  ossification  of  the 
conjugal  cartilage.  A  few  such  eases  have  been  reported.  Tliis  de- 
ficiency of  growth  is,  of  course,  most  marked  in  tliose  who  receive 
their  injury  at  an  early  age,  and  secondly  in  tliose  cases  in  which  the 
affected  epiphysis  normally  takes  the  larger  part  in  the  growtli  of  the 
l>one  in  length,  namely,  the  upper  end  of  the  humerus  and  tibia  and 
the  lower  end  of  the  femur  and  radius.  I  have  seen  two  cases  in  which 
this  injury  at  the  lower  end  of  the  radius  at  the  age  of  fourteen  years 
produced  a  late  deformity  exactly  resembling  that  of  a  very  bad  Colles's 
fracture.     (See  Plate  XI.,  fig.  'l.) 

(c)  Intra-articnlar  or  articiUar  fractures  are  those  in  wliich  the  main 
line  of  fracture,  or  a  subsidiary  one,  extends  into  a  joint.  Common 
examples  are  fractures  of  either  condyle  of  the  femur  or  humerus, 
iDtercondyloid  fractures  of  the  same  bones,  fractures  of  the  patelhi  and 
olecranon.  The  special  importance  of  the  variety  arises  partly  from 
the  implication  of  the  joint  in  the  inflammatory  reaction  following  the 
trauma,  but  mainly  from  the  change  in  the  mechanical  conditions 
produced  by  the  displacement  of  the  fragment  and  the  formation  of 
adhesions  or  of  callus.  Thus,  the  result  after  a  fracture  of  the  patella 
JD  which  the  permanent  displacement  is  slight  is  usually  very  good, 
while  that  following  a  fracture  of  a  condyle  of  the  humerus  or  of  the 
head  of  the  tibia  may  be  great  limitation  of  the  motions  of  the  joint. 
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Mumford,'  collating  300  cases  (excluding  those  that  died  within  the 
first  twelve  houra  and  those  treated  by  primary  amputation)  received 
at  the  Massachusetts  General  Hospital  diiriug  the  preceding  eight 
years,  found  a  mortality  of  30,  or  10  i>ep  ceot.,  the  causes  of  dentb 
being  sepsis,  10;  shock,  7;  delirium  tremens,  6  ;  fat  embolism,  3 
gangrene,  3;  nephritis,  1.  The  highest  mortality  was  in  fractures  of 
die  femur — 25  cases  with  7  deaths,  28  per  cent. 

The  principles  of  treatment  are  to  transform  the  fracture  into  a 
simple  one  as  promptly  as  possible,  to  minimize  suppuration  and  keep 
it  sujterficial  when  it  is  inevitable,  and  to  protect  agairst  other  infec- 
tion while  the  wound  is  open,  meanwhile  immobilizing  the  fragments 
by  suitable  splints.  For  details,  see  chapter  on  Treatment.  Under 
the  protection  of  strict  asepsis  the  question  of  the  need  of  amputadon 
may  often  be  postponed  until  after  the  case  shall  have  clearly  shown 
whether  or  not  the  limb  can  be  saved. 

■'3.  Ounshot  Fractures. 

The  call  for  separate  consideration  of  this  variety  of  compound  frac- 
tures cornea  through  peculiarities  of  the  lesions  and  dangers  conse* 


»# 


upon  the  small  size  and  the  \elocitv  of  the  projectile.     The  subject, 
consequently,  is  rather  more  limited  than  its  title  might  suggest,  and 

'  UuDifari;  BaBtoaUedkalmilSurglMlJoiiniiil,  MajrlO,  ]8». 
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does  not  include  fractures  by  large  balls  or  pieces  of  shells,  in  which 
the  extensive  laceration  of  the  soft  parts  is  even  more  ImportaQt  than 
the  fractare. 

The  special  features  are  the  usually  extensive  splintering  and  fig- 

mring  of  the  bone  and  the  brui^g  of  the  tissues  along  the  track  of 

the  ballet,  which  may  prevent  prompt  healing  of  the  wound.     These 

features  are  found  in  varying  degrees,  corresponding  to  the  velocity  of 

the  ball  and  to  its  size.     A  ball  whose  force  is  nearly  spent  may,  on 

striking  the  shaft  of  a  long  bone,  do  no  injury  at  the  point  of  impact, 

bat  may  yet  cause  a  cur\-ed  fissure  nearly  circumscribing  a  cortical  frag- 

menton  the  opposite  side  (Dclorme,  Fig.  12);  if  its  speed  is  slightly 

greater,  and  especially  if  it  strikes  the  spongy  end  of  the  bone,  it 

ouues  a  depression  of  the  surface  only;  if  the  ball  is  large  and  its 

velocity  low,  and  the  point  struck  is  near  the  centre  of  the  shaft,  the 

depression  may  be  accompanied  by  a  transverse  fracture  (Fig.  13). 

At  higher  velocities  the  bone  is  perforated,  with  more  or  less  splinlor- 

ing  and  Gssuring  (Fig.  14),  or  tne  entire  cylinder  for  a  length  of  one 

ot  two  inches  is  split  into  small  fn^rments  which  are  driven  far  into 

the  Burroundii^  tissues  (Fig.  15).     With  the  latter  is  associated  ex- 


Icnsivp  laceration  of  the  soft  parts  on  the  distal 

fidt'.   lo  other  cases  the  bone  is  fissured  or  split 

in'o  large  fragments  on  each  side.     Occasion- 

sllv  the  boDc    may   be   simply  perforated   or 

nolehtd,  and  then  broken  by  the  subsequent 

^^  »i  the  limb.     I  have  seen  two  such  cases;    cnjjbre; 

in  one  the  patient  was  shot  by  a  policcoiaii, 

and  as  he  ran  away  the  femur  broke  at  the 

point  where  it  had  been  perforated  ;  he  died  of  tetanus.     In  the  other, 

fracture  of  the  leg,  the  same  sequence  was  observed,  but  the  patient 

survived,  and  the  exact  character  of  the  injury  causeil  by  the  bullet 

femained  unknown. 

In  fractures  by  a  chaise  of  small  shot  at  close  range  the  laceration 
■rf  tlio  soft  parts  is  the  predominant  feature.  In  those  of  the  cranium, 
wiest,  and  pelvis  the  associated  visceral  injuries  are  the  most  impor- 
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taut ;  thus,  omi  of  ray  patk-iit^  died  from  the  injury  dono  to  his  braiu 
by  a  single  bird-shot,  size  No.  7,  which  entered  through  a  very  thin 
part  of  the  frontal  bone  just  below  the  inner  end  of  the  eyebrow.  The 
removal  of  the  bullet,  even  from  the  brain,  is  not  essential  to  recovery, 
and  a  search  for  it  may  easily  be  harmful. 

The  great  mortality  which  formerly  characterized  these  iujuries  has 
been  greatly  reduced  by  antiseptic  trL^atment.  There  have  been  no 
importaut  military  statistics  since  the  Turco-RiiBsian  war  of  1878, 
and  possibly  the  gain  by  antisepsis  then  noted  wilt  be  offset  hy  the 
more  destructive  qualities  of  the  missiles  of  higli  velocity  since  intro- 
duced; but  iu  civil  practice,  which  deals  mainly  with  pistol-shot 
wounds,  the  results  now  obtained  are  Roo''-  -A-  pistol-shot  wound  is 
usually  surgically  clean,  and  if  not  officiously  treated  may  be  confi- 
dently expected  to  heal  kindly;  a  piece  of  the  clothing  is  rarely  carried 
in  by  the  bullet,  and  in  most  cases  all  that  is  necessary  is  to  clean  the 
surface  and  the  orifice  of  the  wound  and  apply  a  dressing.  The  bullet 
may  be  left  to  heal  in  unless  the  wound  is  lai^  and  ragged.  Late 
hemorrhages,  due  to  the  sloughing  of  bruised  vessels,  sometimes  oocur. 

In  gunshot  wounds  of  the  articular  ends  of  the  bones,  especially  at 
the  shoulder  and  elbow,  early  excision  may  be  advisaljle  hoth  as  a 
precaution  against  suppuration  or  its  later  effects,  and  to  increase  the 
subsequent  usefulness  of  the  limb. 


DISPLACEMENTS. 

The  relations  of  the  two  principal  fragments  prodiici'd  by  fractnre 
of  a  bone  may  be  altered  in  various  ways,  which  Miijgaigne  classifies 
under  six  heads.  This  classification  has  been  generally  adopted,  witli 
the  understanding,  however,  that  a  fracture  usually  presents  a  combi- 
nation of  two  or  more  of  tiiem,  and  that  there  is  an  additional  group 
of  oases  in  which  the  peculiarities  of  tlie  displacement  defy  classification. 

These  six  classes  group  displacements  according  to 

1.  The  transverse  axis  of  the  bone,  (rajisyffl'flc  or  io(frn/ displacement. 

2.  The  long  axis  of  the  bone,  angular  displacement. 

3.  The  circumference  of  the  bone,  roiatoiy  displacement. 

4.  The  length  of  tiie  bone,  overriding. 

5.  Penetration  of  one  fragment  by  the  other,  impaction  or  erusking. 

6.  Direct  UmgUiulinat  separnlion. 

1.  Transverse  or  lateral  displacement  may  take  place  forward,  back- 
ward, or  toward  either  side,  and  may  be  partial  or  complete,  Pure 
transverse  displacement  is  rare;  it  is  usually  associated  with  over- 
riding or  angular  displacement,  or  both  (Plate  I.,  fig.  1). 

2.  Angnlar  displacement  may  vary  in  degree  from  a  slight  dcviatioD 
to  a  right  angle,  or  even  more,  and  may  be  associated  with  so  com- 
plete and  distant  separation  of  tiie  broken  surfaces  that  the  fragments 
form  a  T  {Fig.  16).  It  may  be  produced  by  the  fracturing  violence, 
the  action  of  gravity,  or  the  contraction  of  the  muscles. 

3.  In  rotatory  displacement  one  fragment,  usually  the  lower,  tunu 
about  its  long  axis,  while  the  other  fragment  remains  in  pusition. 
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4.  Onttidlug  is  most  common  after  oblique  fracture  of  tbe  sb&ft, 
and  is  produced  by  various  causes,  such  as  tbe  continuation  for  a 
moment  after  the  fracture  of  the  force  that  has  produced  it,  the  tonic- 
ity of  the  muscles,  or  tbe  swelling  of  the  limb  due  to  inflammatory 
reacdoD  and  extravasation  of  blood  beneath  the  deep  fascia,  which, 
by  increasing  the  transveiae  diameters,  shortens  the  longitudinal  one. 


Fnctnie  of  the  cIsTlcle. 


5.  Displacement  by  penetration  or  crnshing  has  been  already  men- 
tioned as  the  impacted  variety  of  fracture.  Penetration  rarely  takes 
Ci  withont  a  change  in  the  direction  of  tbe  axes  of  tbe  fragments, 
ose  of  dlEFerences  in  the  resistance  or  of  the  direction  of  tbe 
fncture. 


The  callus  found  after  consolidation  of  the  fracture  may  give  the  ap- 
pearance of  a  much  deeper  penetration  than  lias  actually  taken  place; 
thus,  in  Fig.  19  the  triangular  mass  of  spongy  tissue  on  tlic  side  is 
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not  the  penetrateJ  epipliysis,  but  is  maiuly  ciomposed  of  callus  fornieJ 
by  the  stripped-iip  penosteum, 

6.  Direct  longitudinal  separation  is  seen  most  f rer(ucatl)'  after  fracture 
of  the  patella,  and  is  then  due  partly  to  the  retnii:tioii  of  the  quadri- 
ceps and  partly  to  the  distention  of  the  joint  by  blood  and  exudate. 

Among  the  irregular  di!ipIa<;emeDta,  those  which  do  not  fall  entirely 
within  the  above  classification,  may  be  mentioned  rotation  of  one  frag- 
ment about  its  transverse  a\is,  as  in  some  fractures  of  the  neck  of  the 
humerus,  crossing  of  the  fragments  in  the  form  of  an  X,  and  the  inteiv 
position  of  a  bone  between  two  fractured  ones,  or  of  the  end  of  the 
shaft  between  its  separated  condyles. 


(B)  THE  SOFT  PARTS. 

The  pmoatmni  may  be  simply  loosened  from  the  eiirfaoe  of  bone 
adjoining  the  fracture,  or  it  may  be  torn  across  tliroughout  the  whole 
or  only  a  portion  of  its  extent  at  or  near  the  line  of  fracture.  The 
first  form  (excluding  fractures  of  the  fiat  bones)  is  found  only  in  frac- 
tures witli  slight  displacement,  and  especially  in  the  young,  in  whom 
the  periosteum  is  thick  and  resistant.  Such  fractures  are  known  aa 
suhpei-ioiAeal.  They  may  be  recognized  or  inferred  from  the  youth  of 
the  patient  and  the  slight  displacement  and  abnormal  mobility  of  the 
fragments.     Their  prognosis  is  exceptionally  gnod. 

Complete  ru]]ture  of  the  periosteum  all  around  the  bone  is  probably  ij 
infrequent  and  to  be  found  only  in  fractures  with  great  displacement. 
Examination  of  fresh  specimens  and  of  the  position  and  shape  of  tbt 
callus  in  those  that  have  united  indicates  that  in  most  cases  the  conti— 
unity  of  the  periosteum  is  preserved  ou  one  side,  the  continuous  portioix 
being  stripped  off  one  of  the  fragments  for  some  distance  and  formiu] 
a  "  periosteal  bridge"  (Oilier),  which  unites  the  two  fragments  an< 
takes  an  important  part  in  the  subsequent  repair.      (Plate  I.,  fi^— 
2,  and  Fig.  20.) 


■■Pertoaleal  bridge"  allef  fraqlure  of  ft  rib. 

The  muscles  may  escape  injury  or  may  be  extensively  torn.  The 
neighboring  connective  tissue  is  torn  and  infiltrated  with  blood  from  ite 
own  vessels  or  from  those  of  the  bn)ken  bone.  Injury  to  importuit 
vessels  and  nerves  is  rare;  it  will  be  described  under  Complicati m^ 
Chapter  A' I.  jm 


PATHOLOGY.  37 

The  skin  may  be  torn  by  the  original  violence  or  by  the  sharp  end 
of  a  fragment,  or  it  may  be  so  bruised  by  the  original  violence  or  so 

?ressed  upon  by  a  displaced  fragment  that  it  subsequently  sloughs, 
'hese  lesions  of  the  skin  may  communicate  with  the  seat  of  fracture 
(compound  fracture),  or  may  be  at  a  distance  therefrom  and  without 
influence  upon  its  course,  except  so  far  as  they  may  interfere  with  the 
application  of  splints.  Discoloration  of  the  skin  due  to  extravasated 
blood  beneath  almost  invariably  appears  after  a  day  or  two,  and  may 
be  widespread.    Large  blebs  filled  with  dark,  blood-stained  serum  fre- 

auently  appear  upon  the  limb  near  the  fracture  by  the  second  or  third 
ay. 


V 


CHAPTER    III. 

ETIOLOGY. 

The  causes  of  fracture  may  be  grouped  under  two  heads:  A.  The 
predisposing  causes  ;  B.    The  immediate  or  determining  catises. 

The  Predisposing  Causes 

are  of  three  kinds:  (1)  the  external,  (2)  the  normal  or  physiologicali 
and  (8)  the  pathological.  Most  of  the  latter,  which  consist  in  a  local 
or,  more  rarely,  a  general  diminution  of  the  strength  or  an  actual  de- 
struction of  the  bone  by  a  local  or  general  disease,  will  be  considered 
under  the  head  of  Spontaneous  or  Pathological  Fractures. 

The  external  predisposing  causes  are  those  incidental  to  various  occu- 
pations and  modes  of  life  which  involve  greater  exposure  to  deter- 
mining causes;  they  account  for  the  great  excess  of  fractures  in  males 
over  those  in  females  between  youth  and  old  age,  and  for  their  rarity 
in  young  children. 

The  normal  or  physiological  causes  are  those  which  have  their 
origin  in  the  position  and  functions  of  the  different  bones.  The 
bones  of  the  skull  and  chest  are  broken  when  the  violence  against 
which  they  are  designed  to  protect  the  enclosed  viscera  is  too  great  for 
their  power  of  resistance;  the  use  of  the  arms  in  many  occupations 
exposes  them  to  fracturing  violence,  and  they  and  the  lower  limbs  are 
broken  in  falls  all  the  more  easily  because  of  the  contraction  of  the 
muscles  by  which  they  are  stiffened  to  protect  the  body  against  the 
shock.  In  like  manner  the  normal  curves  in  single  or  associated  bones 
, — e.g.,  the  clavicle  and  spinal  column — which  supply  an  elasticity 
that  is  protective  of  the  viscera  increase  their  liability  to  fracture. 

Interstitial  atrophy  of  the  bones,  which  is  so  common  a  senile  change, 
is  undoubtedly  the  cause  of  the  greater  relative  frequency  of  fractures 
in  the  old;  and  its  agency  becomes  all  the  more  apparent  when  the 
usual  withdrawal  of  the  aged  from  the  occupations  which  most  expose 
to  fracture  is  taken  into  account.  This  atrophy  consists  in  thinning  of 
the  cortex  of  the  shafts  and  of  the  trabeculje  of  the  spongy  portions 
and  of  the  short  bones,  not  in  a  relative  increase  of  the  lime  salts  in 
the  bone  tissue  itself,  as  was  long  supposed.  It  is  an  actual  diminution 
of  the  bone  substance  and  a  corresponding  increase  of  the  fat  and  other 
soft  parts  contained  in  it.  In  the  old,  and  when  not  extreme,  it  may 
be  classed  as  a  normal  predisposition  to  fracture,  but  when  it  appears 
prematurely  or  reaches  an  extreme  degree  it  must  be  deemed  patholog- 
ical and  classed  with  other  similar  atrophies  whose  nature  and  causes 
are  not  w^ell  understood. 

The  inherited  or  early  developed  liability  to  fracture  which  has  been 
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observed  in  certain  individuals  and  families  who  were  in  other  respects 
Dormal  is  probably  the  result  of  a  similar  scantiness  of  the  bone  tissue. 
Of  this  inherited  liability  Gurlt  ^ives  three  examples,  extending  in 
one  over  four  generations,  in  the  others  over  three.  One  of  the  patients 
suffered  fourteen  fractures,  and  another  thirteen,  before  either  reached 
the  age  of  thirteen  years.  All  united  promptly.  He  gives  also  three 
cases  of  a  congenital  but  not  inherited  liability  to  fracture  in  families. 
One  girl  suffered  thirty-one  fractures  of  the  thigh,  leg,  and  arm  between 
the  ages  of  three  and  fourteen  years;  her  sister  had  nine  before  she  was 
six  years  old.  Not  infrequently  individuals  have  developed  in  early 
or  middle  life  a  noticeable  fragility  of  the  bones  without  any  other 
change  that  would  indicate  a  general  deterioration  or  disease. 

Immediate  or  Determining  Canses  of  Fractnre. 

These  are  of  two  kinds :  (1)  External  violence,  and  (2)  muscular 
action,  the  latter  exerted  by  muscles  connected  more  or  less  directly 
with  the  bone  that  is  broken, 

1.  Fractures  by  External  Violence.  The  division  of  these  into  two 
clases,  of  which  one  is  called  fractures  by  direct^  the  other  fractures 
by  indiredy  violence  is  based  upon  clinical  differences  often  of  ex- 
treme importance,  and  not  simply  upon  mechanical  differences  in  the 
mode  of  transmission  and  in  the  effect  of  the  applied  force.  This 
relieves  us,  therefore,  from  the  necessity  of  examining  the  latter  ques- 
tions with  their  many  obscure  factors  and  complex  relations,  and  makes 
the  definitions  simple.  A  fracture  by  direct  violence  is  one  in  which 
the  booe  is  broken  immediately  under  the  point  upon  the  surface  where 
the  fracturing  force  is  received;  and  a  fracture  by  indirect  violence  is 
one  in  which  the  fracture  takes  place  at  a  distance  from  that  point. 
The  most  important  clinical  difference  between  the  two  varieties  de- 
pends upon  the  injury  to  the  overlying  soft  parts  in  the  one  case  and 
the  absence  of  such  injury  in  the  other. 

The  skin  is  not  always  broken  in  fractures  by  direct  violence,  even 
when  the  vulnerant  force  has  been  great  and  the  injury  to  the  soft  parts 
under  the  skin  extensive,  but  it  may  have  been  so  injured,  even  if  it 
shows  no  marks  of  violence,  that  it  will  slough.  On  the  other  hand, 
the  blow  may  break  the  skin  at  the  point  where  it  is  received  and  pro- 
duce fracture  indirectly  at  a  greater  or  less  distance,  the  bone  yielding 
at  its  point  of  least  resistance  and  not  at  that  where  the  force  is  directly 
exerted. 

The  fracturing  force  may  be  ap])lied  directly  or  indirectly  to  the  bone, 
to  crush  or  break  it,  or  obliquely  to  its  long  axis,  or  as  torsion,  or  as 
avulsiou.  Examples  of  the  first  are  furnished  by  falls  upon  the  feet 
with  fracture  of  the  calcaneum,  gunshot  wounds,  and  crushing  of  the 
lower  end  of  the  radius  in  a  fall  upon  the  hand;  of  the  second  bv  most 
fractures  of  the  shafts  of  long  bones;  of  the  third  by  some  fractures 
of  the  leg  when  the  foot  is  fixed  and  the  body  turned  forcibly  about  it; 
and  of  the  fourth  by  some  fractures  of  the  internal  condyle  of  the 
femur  by  forced  abduction  of  the  leg,  by  some  of  the  internal  malleolus 
in  eversion  of  the  foot,  and  by  some  of  the  patella  in  forci^d  flexion  of  the 
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kucc  wln'n  its  normal  RiDge  of  motion  has  been  limitec]  by  previous 
injury. 

Indirect  fractures  arc  by  far  more  commou  in  long  bones  than  in  the 
abort  Bpongy  onea,  becauste  of  their  praportiona  and  functions.  The 
principle  of  their  production  is  that  of  the  transmission  of  a  force 
along  a  bone  or  set  of  bones  made  rigid  by  ligamentary  attacliments 
or  muscular  contraction  in  such  manner  that  it  is  resolved  into  forces 
acting  iu  two  or  more  directions,  one  of  which  crosses  the  long  axis  of 
the  Iwno  and  acts  as  if  it  had  been  applied  directly  at  the  point  of 
least  resistance  in  a  transverse  direction.  The  effect  is  greatly  modified 
by  the  anatomical  structure  and  form  of  the  bone,  the  attitude  of  the 
liuib,  the  contraction  of  the  muscles,  and  the  direction  of  the  blow. 
Thus,  a  fall  upon  the  hand  may  break  the  bones  of  the  forearm,  the 
humerus,  or  the  clavicle;  a  fall  upon  the  foot  may  fraeture  the  calca- 
Deum  by  direct  violenee,  or  the  boues  of  the  leg,  the  thigh,  or  even  the 
vertebral  column  or  skull  by  indirect  violence. 

The  best  example  of  the  fracture  of  short  bones  by  indirect  violence 
is  furnished  by  the  spinal  column,  the  bones  of  which,  considered  as  a 
group,  constitute  a  long  bone  with  several  curves,  the  forcible  exag- 
gfrration  of  which  produces  fracture. 

2.  FractuieB  by  MuBcular  Action.  Under  this  head  are  iaclnded 
only  those  fractures  in  which  the  ruptniing  force  is  exerteil  by  the 
muscles  alone,  without  the  aid  of  any  external  violence.  It  is,  of 
course,  evident  that,  if  an  individual  breaks  his  skull  or  a  limb  by 
running  or  striking  against  a  solid  object,  the  force  that  causes  the  frac- 
ture is  developed  by  the  action  of  his  muscles;  but  the  mechanism  is 
the  same  as  if  he  had  fallen  from  a  height,  or  as  if  his  body  was  at  rest 
and  the  object  with  which  he  has  come  into  contact  was  in  motion. 
Only  those  cases  are  considered  to  be  fraetures  by  muscular  action  in 
which  the  action  is  exerted  directly  by  the  muscles  upon  the  bones  to 
which  they  are  attached  (mediately  or  immediately),  either  as  direct 
traction,  as  in  fracture  of  the  patella  or  of  the  olecranon,  or  obliquely, 
or  in  torsion  i^iust  resistance,  or  by  exaggerating  the  normal  curve 
of  the  bone,  or  by  sudden  ma.scular  arrest  of  the  rapidly  moving  limb, 
as  in  throwing,  or  in  striking  or  kicking  at  an  object  and  missing  it. 

•Some  authors  have  expressed  the  optniou  that  no  bone  can  be  broken 
by  simple  muscular  contraction  unless  it  has  previously  under^ne  some 
change  that  has  diminished  its  strength;  but  this  opinion  must  be 
looked  upon  as  an  attempt  to  explain  away  by  an  unfounded,  or  at 
least  an  unproved,  assumpCiou  a  difficulty  which  does  not  really  exist. 
It  is  no  more  logical  to  claim  that  such  a  change  has  preceded  every 
fracture  by  muscular  action  than  it  would  be  to  make  the  same  claim 
for  fractures  by  external  violence;  it  can  rest  only  upon  the  assumption 
that  the  power  of  resistance  of  a  normal  bone  is  superior  to  any  force 
that  a  mnsele  or  group  of  muscles  can  exert  upon  it,  even  under  ex- 
treme and  unusual  circumstances;  whereas,  on  the  contrary,  nature's 
precautions  and  adaptations  are,  as  a  rule,  calculated  upon  the  basis  of 
the  probable,  not  of  the  exceptional.  Such  a  position  may  be  taken 
with  propriety  concerning  all  fractures  produced  by  slight  causes  in 
the  old,  the  diseased,  the  cachectic,  or  iu  those  who  have  suffered  pain 
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vt  the  point  of  fracture  for  some  time  previouo  to  the  accident;  but 
it  is  entirely  unsupported  by  proof  in  the  rarer,  but  gtill  sufficiently 
numerous,  cases  of  the  fracture  of  the  shaft  of  a  long  bone  produced 
by  a  violent  effort  in  a  healthy  atliletio  man,  and  in  the  common  ones 
of  fracture  of  the  jmlella. 

The  effect  of  muscular  action  is  manifested  in  all  the  degrees  of 

vrying  importance  between  its  relatively  unimportant  additions  to  the 

lEects  of  external  violence  and  those  cases  in  which  it  is  the  sole  agent 

!  the  fracture  of  a  healthy  bone.     The  intermediate  degrees  are  pre- 

tnted  by  those  fractures,  usually  of  weakened  bones,  in  which  mod- 

nte  muscular  action  has  act«d  either  alone  or  combined  with  slight 

Kternal  violence.     In  the  first  case,  when  the  power  of  the  muscle  is 

ixerted  in  the  same  direction  as  the  external  violence,  it  increases  the 

icturing  force  by  just  so  much;  and,  by  prolonging  its  effect  after 

e  fracture  has  been  made,  it  also  increases  the  displacement  of  the 

fragments  and  the  laceration  of  the  soft  parts.      The  principal  interest 

of  the  interme<:liate  oases  is  connected  with  the  cause  of  the  esceptional 

fragility  of  the  bone,  and  is  considered  in  the  following  section — Spon- 

H  teiieoHS  and  Pathological  Fractures. 

^p     The  commonest  examples  of  fracture  by  muscular  action  alone  are 

Hbrnished  by  the  patella;  other  apophyses  and  tuberosities  to  which 

^fcttwerful  muscles  are  attached — the  olecranon,  greater  tuberosity  of  the 

Hnumerus,  coracoid,  acromion — ^furnish  them  much  more  rarely. 

^E    Of  the  long  bones  the  humerus  is  the  one  most  frequently  broken  in 

^^is  manner;  out  of  85  cases  of  fracture  of  the  limbs  by  muscular 

action  collected  by  Gurlt,'  57  were  fractures  of  the  humerus,  15  of  the 

thigh,  8  of  the  leg,  and  5  of  the  forearm.     The  mechanism  seems  in 

most  cases  to  be  the  same  as  in  indirect  fracture;  in  some  the  fracture 

takes  place  at  the  insertion  of  the  muscle,  and  in  others  the  elements 

e  too  complex  and  too  uncertain  to  be  explained  theoretically.     In  a 

mparatively  small  number  of  cases  the  fracture  has  been  caused  by 

iflex  spasms  in  limbs  that  had  long  been  paralyzed  or  by  the  convuU 

ions  of  epilepsy  or  tetanus,  but  usually  the  cause  Is  a  violent  voluntary 

(Kuscular  effort  to  avoid  a  fall,  to  throw  a  stone,  or  to  lift  a  heavy 

ibject.     The  following  cases  taken   from   Giirit  illustrate  the  differ- 

'■  ent  forms  and  the  methods  by  which  they  may  be  produced.     It  must 

be  remembered  that  fractures  produced  during  convulsions  need  to  be 

closely  examined  in  order  not  to  overlook  the  possible  addition  of 

external  violence  by  a  fail  from  the  bed  or  by  a  blow. 

In  a  negro  boy,  twelve  or  thirteen  years  of  age,  affected  with  teta-  ! 
nns,  both  thigh  bones  were  broken  "  at  the  neck,"  probably  juat  below  j 
the  trochanter,  by  the  contraction  of  the  muscles,  and  the  fragments  i 
forced  through  the  skin  on  the  outer  side  of  the  limb. 

An  athletic  man,  thirty-four  years  old,  accustomed  to  lift  heavy 
weights,  broke  his  humerus  with  an  audible  snap,  just  below  the  inser- 
_  tjou  of  the  deltoid,  by  the  effort  made,  on  a  ivager,  to  throw  a  stone 
weighing  about  two  ounces  the  distance  of  a  hundred  yards.     Recovery 
H  SIX  weeks. 
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Gurlt  gives  also  eleven  cases  in  which  the  humerus  was  broken 
during  that  trial  of  strength  in  which  two  men  place  their  elbows  upon 
a  table,  clasp  hands  with  the  forearms  parallel  and  vertical,  and  strive 
to  force  each  other's  hands  backward. 

Fractures  of  the  femur  may  occur  at  any  point  on  the  shaft,  and  in 
the  recorded  cases  have  been  the  result  of  an  attempt  to  kick,  to  avoid 
a  fall,  or  to  rise  from  the  ground  on  one  foot,  or  of  cramps,  excited 
in  one  case  by  drawing  on  a  tight  boot,  and  in  another  by  turning 
in  bed. 

A  colonel  of  cavalry,  thirty-six  to  thirty-eight  years  old,  of  middle 
size,  and  great  muscular  power,  broke  his  thigh  at  the  junction  of  its 
upper  and  middle  thirds  by  kicking  at  and  missing  his  servants 

Van  Oven  described  before  the  Royal  Medical  and  Surgical  Society 
a  fracture  of  the  thigh  sustained  by  himself.  He  was  fifty-six  years 
old,  healthy  and  strong,  and  free  from  taint  of  cancer,  scrofula,  syph- 
ilis, etc.  He  was  awakened  by  a  sharp,  cramp-like  pain  above  the 
knee,  and  as  he  felt  the  part  with  his  hand,  and  noticed  that  the  muscle 
was  tense,  he  heard  a  snap,  followed  by  relaxation  of  the  muscle,  crepi- 
tus, and  diminution  of  the  pain.  Examination  showed  a  transverse 
fracture  of  the  femur  three  inches  above  the  knee.  Complete  recovery 
in  four  months. 

A  cavalryman,  twenty-nine  years  old,  while  trying  to  rise  from  a 
sitting  posture  on  the  ground  without  the  aid  of  his  hands,  broke  his 
right  thigh  at  its  middle. 

Gurlt' s  eight  cases  of  fracture  of  the  leg  comprise  four  of  both  bones, 
one  of  the  tibia,  and  three  of  the  fibula  alone,  the  latter  being  fractures 
at  the  upper  end  of  the  bone  by  the  contraction  of  the  biceps. 

A  small,  rather  corpulent  woman,  forty-five  years  old,  slipped  on 
the  left  foot  while  descending  some  steps,  made  a  violent  effort  with 
the  right  leg  to  avoid  a  fall,  felt  at  once  a  severe  pain  in  the  latter,  and 
fell  in  a  sitting  posture.  An  immediate  examination  showed  a  fracture 
of  both  bones  at  the  middle  of  the  leg. 

A  woman,  fifty-two  years  old,  mistook  a  door  leading  into  the  cellar 
for  one  opening  into  a  closet,  and,  recognizing  the  mistake  as  she  put 
her  right  foot  forward,  drew  herself  instinctively  backward,  and  felt 
at  the  same  moment  something  snap  in  her  left  leg,  upon  which  the 
weight  of  her  body  rested.  She  fell  and  rolled  down  the  steps.  A 
fracture  of  the  left  fibula  just  below  its  head  was  found. 

Fracture  of  either  or  both  bones  of  the  forearm  has  been  caused  by 
the  wringing  of  wet  clothes  and  in  shovelling.  A  healthy  girl,  eighteen 
years  old,  while  wringing  clothes,  felt  a  sudden  sharp  pain  on  the  inner 
side  of  the  forearm  above  the  wrist.  Three  days  afterward  a  fracture 
of  the  ulna,  two  and  one-half  inches  above  the  wrist,  was  recognized. 

A  woman,  thirty  years  old,  broke  the  radius  in  its  lower  third  with 
severe  pain  while  wringing  two  heavy  towels. 

Fractures  of  the  clavicle  have  been  caused  by  the  effort  of  raising  a 
heavy  object,  shovelling,  and  striking  backward,  or  with  a  whip. 

Fractures  of  one  or  more  ribs  arc  not  infrequently  caused  by  violent 
coughing.  Tlie  sternum  has  been  broken  in  four  recorded  cases  by  the 
violent  straining  and  bending  backward  of  the  body  during  the  expul- 
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sive  efforts  of  parturition,  and  there  are  several  cases  of  fracture  of  the 
vertebral  column  by  muscular  action  alone,  and  of  the  scapula. 

Hilton  reports  the  case  of  a  man  who  had  broken  a  rib  by  muscular 
action  while  trying  to  mount  a  spirited  horse. 

A  primipara,  twenty-four  years  old,  taken  in  labor,  sought  to  hasten 
delivery  by  forcible  expulsive  efforts,  bending  backward  and  resting 
on  her  elbow  and  heels;  she  felt  a  sudden  sharp  pain  and  a  snap  in  the 
middle  of  the  breast,  and  said  at  once  that  something  had  broken  there. 
She  died  of  peritonitis,  and  at  the  autopsy  a  transverse  fracture  of  the 
sternum  was  found,  one  and  one-half  lines  above  the  junction  of  its 
body  and  the  manubrium. 

A  soldier  dived  into  a  river,  and,  not  reappearing,  was  sought  for 
and  brought  out.  His  body  showed  no  trace  of  external  violence,  but 
there  was  paralysis  of  all  the  limbs,  loss  of  sensation,  pain  at  the  pos- 
terior and  lower  parts  of  the  neck,  priapism,  frequent  desire  to  urinate. 
He  said  that  as  he  dived  he  saw  the  water  was  too  shallow,  and  in  the 
effort  to  avoid  striking  against  the  bottom  he  jerked  his  head  sharply 
backward  and  at  once  lost  consciousness.  He  died  the  same  night,  anil 
the  autopsy  showed  a  transverse  fracture  of  the  body  of  the  fifth  cer- 
vical vertebra  a  little  below  its  centre. 

A  servant  engaged  in  preparing  a  lamp  raised  his  arm  quickly  to 
arrest  the  action  oi  an  escaping  spring  ana  felt  something  give  way  in 
it.  The  arm  fell  powerless  by  his  side,  and  the  greater  portion  of  the 
acromion  was  found  to  have  been  broken  off. 

I  have  seen  two  fractures  of  the  coracoid  process  by  forcible  con- 
traction of  the  muscles  of  the  arm. 

Spontaneous  and  Pathological  Fractures. 

The  term  spontaneous  is  used  to  indicate  that  the  violence,  external 
or  muscular,  which  has  produced  the  fracture  is  much  less  than  that 
commonly  observed  in  that  form;  and  the  term  pathological  to  indi- 
cate a  preceding  abnormal  change  in  the  fractured  bone  by  which 
its  strength  has  been  diminished.  It  has  become  common  to  use  the 
terms  interchangeably,  because  the  slight  violence  indicated  by  the 
first  is  eflBcient  to  fracture  only  when  the  change  indicated  by  the 
second  is  present. 

It  IS  noteworthy  that  the  pain  accompanying  or  following  the  frac4  U-^ 
tare  is  often  very  slight;  fractures  of  ribs,  and  even  some  of  the  Hmbs,< 
have  passed  unrecognized  until  the  autopsy.  The  pathological  condi- 
tion known  as  general  atrophy  or  rarefaction  of  the  bono,  or  osteopo- 
rosis, and  which  has  been  referred  to  as  senile  atrophy,  may  appear 
prematurely  or  may  have  its  origin  in  other  causes  than  senility,  such 
as  j)aralysis,^locomotor  ataxia,  diabetes,  pregnancy,  and  osteomalacia. 
~It  is  worthy  of  note  that  in  not  a  small  proportion  of  cases  union  takes 
place  promptly.  In  most  of  the  cases  which  furnish  autopsies  the  bones 
are  found  softened  and  reduced  to  a  shell  by  absorption  from  within, 
and  in  some  of  the  cases  suppuration  has  taken  place  at  the  fracture. 

It  has  been  noted  by  Bouchard  and  by  Verneuil  and  Yerehdre  that  ^^ 
spontaneous  fracture  occasionally  happens  in  the  diabetic,  and  that  the 
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uriiie  sbowe  the  preseiire  not  only  of  sugar  but  also  of  phosphoric  aeid 
ID  quantities  that  suggest  its  origia  in  a  decalciticatioQ  of  the  bones. 
These  observations  have  been  confirmed  by  Isch-Wall  (quoted  by 
Eicard),  who  also  found  the  phosphoric  acid  present  in  some  patients 
affected  with  cancer.  In  nine  cases  of  spontaneous  fracture  in  the 
diabetic  reported  by  Verch^re  union  was  greatly  delayed. 

The  following  cases  represent  different  varieties  : 

A  woman,  seventy-two  years  old,  had  both  thighs  broken  by  kneel- 
ing in  churtrh,  and  the  humerus  by  the  efforts  of  oyslauders  to  lift  her 
up.  Another  broke  her  clavicle  by  putting  her  arm  about  the  nurse's 
neck  and  trying  to  turn  herself  in  bed  (Gurlt). 

A  woman,  forty-five  years  old,  the  mother  of  two  children,  suffered 
a  great  deal  of  pain  in  her  bones  after  the  birth  of  her  second  child, 
and  became  *q  helpless  that  she  could  not  get  into  or  out  of  bed  with- 
out aid.  She  broke  each  thigh  below  the  trochanter  by  stumbling 
against  the  bedpost  in  one  case  and  by  turning  in  bed  in  the  other. 
Both  united  with  marked  angular  displacement,  and  at  the  autopsy  the 
bones  of  the  thigh  and  pelvis  were  found  to  be  so  light  that  they  floated 
in  water  and  could  be  crushed  l>y  pressure  with  the  finger.  The  cor- 
tical layer  of  the  femur  was  as  thin  as  an  egg-shell,  the  medullary 
canal  enlai^d,  traversed  here  and  there  by  delicate  plates  of  bone,  and 
filled  with  a  grumous,  semifluid  mixture  of  blood  and  marrow  (Gurit). 

A  man,  sixty  years  old,  broke  his  femur  in  the  middle  third  by 
stumbling,  without  falling.  He  died  a  fortnight  later,  and  I  found  an 
enormous  calculus  in  each  kidney. 

Saviard  saw  in  1690  a  woman,  about  thirty  years  old,  who  bad  suf- 
fered for  four  months  with  severe  pains  throughout  the  body,  increased 
by  movements,  and  without  fever.  Three  months  later  she  had  become 
bedridden,  and  her  bones  had  become  so  friable  that  most  of  them  were 
broken,  and  she  could  not  be  moved  without  causing  a  new  fracture. 
She  lived  t#n  months  iu  this  condition,  and  the  autopsy  showed  frac- 
tures of  almost  every  bone  in  her  body.  Their  structure  was  so  deli- 
cute  that  they  could  not  Im!  pressed  between  the  fingers  without  breaking 
into  small  pieces;  the  marrow  was  red,  the  muscles  pale,  the  joints  and 
cartilages  unchanged. 

In  a  case  under  ray  care  the  bones  appeared  to  have  been  weakened 
by  an  osteitis  set  up  by  a  blow  and  a  wound  of  the  soft  parts.  The 
wound  healed  in  three  weeks;  a  fortnight  later  the  patient  returned 
with  a  compound  fracture  of  the  leg  at  the  star,  caused  by  stepping 
down  a  distance  of  two  feet.  The  bone  could  be  plainly  seen  and  was 
rarefied.     Prompt  recovery. 

A  similar  friability  is  also  found  in  some  cases  of  old  unreduced 

dislocation,  due,  it  is  supposed,  to  tack  of  use.     The  condition  was   i 

shown  by  direct  examination  in  a  case  of  sul>Goracoid  dislocation  of  six 

weeks'  standing,  in  which  Gufriu'  tore  off  the  forearm  in  an  attempt 

to  reduce.    Tlie  ends  of  the  bones  were  rarefied  and  soft,  and  the  mus-   ' 

cles  softened  and  brown.     The  autopsy  showetl  no  change  in  the  other   i 

portions  of  the  body. 


Ou«rln  :  Bull,  de  1h  Sew.  de  Cbjr.,  1i 
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It  seems  probable^  however,  that  in  most  cases  in  which  fracture  has 
occarred  during  an  attempt  to  reduce  a  dislocation,  and  in  which  un- 
tisual  fragility  has  been  alleged  in  explanation,  the  force  exerted  upon 
the  bone  has  been  greater  than  the  surgeon  supposed,  because  of  the 
leverage  employed,  especially  in  rotation  of  the  limb. 

Disease  of  the  Nerve-centres.  In  1842  Davey  called  attention  to  the 
facility  with  which  fracture  sometimes  occurred  in  lunatics,  especially 
in  those  who  were  also  paralytic,  and  the  observation  has  been  abun- 
dantly confirmed,  Bruns  having  collected  more  than  sixty  reported  cases. 
Weir  Mitchell*  was  the  first  to  call  attention  to  the  frequency  of  frac- 
ture in  those  affected  with  locomotor  ataxia,  and  suggested  that  the 
caose  might  lie  in  an  impairment  of  the  nutrition,  and  consequently  of 
the  strength  of  the  bone  dependent  upon  the  disease  of  the  cord.  \y^ 
Shortly  afterward  Charcot*  published  a  remarkable  case  of  multiple 
fractures  and  dislocations  in  an  ataxic  woman,  and  Bruns^  followed 
with  a  paper  upon  the  subject,  based  upon  thirty  cases  reported  within 
a  few  years.  He  finds  that  the  fractures  are  usually  multiple,  from 
two  to  six  in  number,  and  are  most  common  in  the  lower  limb,  espe- 
cially in  the  femur;  the  frequency  is  equal  in  the  different  bones  of  the 
upper  extremity — clavicle,  humerus,  and  forearm.  Repair  takes  place 
io  the  Qsual  time. 

The  accident  seems  to  occur  more  frequently  in  the  earlier  than  in 
the  later  stages  of  the  nervous  disease,  and  the  predisposing  condition 
is  a  rarefaction  of  the  bone  marked  by  great  absorption  of  the  compact 
tissue,  increase  of  fat,  and  loss  of  inorganic  matter.  A  very  remark- 
able instance  of  the  earliness  of  this  change  is  given  by  Tillman n*  in 
the  report  of  three  cases  of  spiral  fracture  of  the  shaft  of  the  femur 
caused  by  the  effort  made  in  drawing  off  a  shoe.  The  patients  showed 
nothing  abnormal  at  the  time,  but  when  examined  three  and  half,  five, 
and  eight  years  later,  respectively,  locomotor  ataxia  existed. 

Rachitis.  Friability  due  to  rachitis  is  found  only  in  childhood,  for 
the  disease  is  one  which  involves  the  bones  only  during  their  period  of 
growth,  and  consists  essentially  in  the  prolongation  and  exaggeration 
of  the  embryonal  or  developmental  condition  of  the  shaft,  in  con^^e- 
■quenee  of  which  its  strength  and  the  firmness  of  its  union  with  the 
epiphyses  are  diminished. 

Union  after  fracture  takes  place  rather  more  slowly  than  in  normal 
hone,  and  sometimes  fails  entirely.  The  callus  is  usually  lars^e,  but, 
^  it  is  composed  of  the  same  soft  embryonal  tissue  whose  excess  is  the 
pathological  feature  of  the  disease,  it  is  lacking  in  firmness. 

Syphilis,  Mercurialism,  and  Rhemnatism.  Syphilis  affects  the  organ- 
ism in  so  many  and  so  varied  forms,  and  causes  such  serious  bone 
lemons  in  its  later  stages,  that  it  is  not  strange  that  both  physicians  and 
patients  have  been  inclined  to  attribute  to  it  fractures  produced  by 
flight  causes  whenever  the  patient  was  or  had  been  affected  by  it. 
And  in  like  manner  those  who  saw  in  mercury  the  cause  of  the  bone 
lesions  of  syphilis  attributed  the  fractures  to  the  use  of  that  drug. 

^  Weir  Mitchell :  American  Journal  of  the  Medical  Science?,  July,  1873,  p.  113. 

«  Charcot :  Arch,  de  Phys,,  1874,  p.  166. 

»  Bruns:  Berlin,  kiln.  Wochenschrift,  1S82,  p  164. 

4  TUimann :  Berlin,  klin.  Wochenschrift.  1896,  No.  35. 
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When  we  remember  what  multitudes  of  people  have  contracted 
syphilis,  how  numerous  those  in  whom  it  has  caused  grave  lesions  of 
the  bones,  and  on  the  other  hand  how  few  are  the  cases,  excluding  sep- 
aration of  the  epiphyses  in  the  new-born,  in  which  it  can  even  be  sus- 
pected as  a  predisposing  cause  of  fracture,  it  is  evident  that  it  can  have 
but  little  influence  in  this  direction;  and  an  examination  of  the  allied 
cases  shows  very  frequently  a  coexisting  constitutional  weakness  or  a 
cachexia  not  always  to  be  attributed  to  the  specific  disease,  which 
creates  a  close  resemblance  between  these  cases  and  those  in  which  the 
friability  of  the  bone  is  due  to  a  premature  or  exaggerated  senile 
atrophy.  Yet  it  seems  strange  that  the  development  of  a  gumma  in 
the  shaft  of  a  long  bone,  with  the  consequent  destruction  of  tissue, 
does  not  more  often  lead  to  fracture. 

Gurlt's  fifteen  syphilitic  cases  include  five  in  which  the  fracture  was 
preceded  by  severe  pain,  more  or  less  prolonged,  in  the  broken  bones, 
and  these  might  be  deemed  demonstrative  of  the  influence  of  syphilis 
did  we  not  possess  other  similar  cases  in  which  the  syphilitic  complica- 
tion does  not  exist.  Malgaigne,^  indeed,  speaks  of  local  inflammation 
of  the  bone  as  a  frequent  and  too  much  neglected  predisposing  cause  of 
fracture,  adding  :  '^  1  give  this  name,  conjecturally,  to  an  affection 
which  manifests  itself  by  dull  pains  attributed  by  the  patient  to  some 
contusion  or  to  rheumatism,  rarely  sufficient  to  cause  a  general  reaction, 
and  attracting  but  little  attention  until  some  slight  cause  produces  frac- 
ture at  the  point  it  occupies.' '  There  is  a  striking  similarity  between 
the  cases  he  cites  and  Gurlt's  syphilitic  cases. 

There  seems  to  be  no  reason  to  suppose  that  mercury  has  any  direct 
action  upon  the  bones,  rendering  them  more  liable  to  fracture,  and  the 
most  that  can  be  claimed  is  that  its  excessive,  unskilful  use  will  cause 
a  deterioration  of  the  health,  which  may  result  in  an  atrophy  of  the 
bones  similar  to  that  found  in  old  age. 

Cancer  and  Sarcoma.  There  are  two  ways,  apparently,  in  which  the 
development  of  a  malignant  tumor  may  lead  to  fracture:  either  the 
tumor  may  occupy  the  bone  itself,  primarily  or  secondarily,  and  destroy 
it  to  such  an  extent  that  the  slightest  force  is  sufficient  to  fracture  it, 
or  the  presence  of  the  tumor  elsewhere  may  induce  a  cachexia  which 
results  in  atrophy  of  the  bones.  The  following  two  cases  are  quoted 
in  illustration  : 

Louis*  was  called  to  see  a  nun,  sixty  years  old,  whose  arm  had  been 
broken  by  the  efforts  of  a  coachman  to  help  her  into  a  carriage.  Union 
did  not  take  place,  and  six  months  later,  while  seated  in  a  chair,  she 
broke  her  femur  by  letting  her  hand  fall  upon  it.  Louis,  seeking  the 
cause  of  this  fragility,  then  learned  that  the  patient  had  an  ulcerated 
cancer  of  the  breast. 

A  woman, -^  forty  years  old,  who  had  a  ciiucer  of  the  breast  for  some 
time,  with  well-marked  cachexia,  broke  her  right  femur  in  the  lower 
third  by  rising  from  a  chair.  She  was  taken  to  the  hospital,  and  there 
the  other  femur  was  broken  by  the  interne  as  he  was  preparing  to 

'  Mrtlgaifine:  I/>r.  oil.,  p.  22. 

-  Malgaiiino  :  I>4H\  cit..  vol.  i.  p.  14. 

^  C'ruveiihier:  .\nat.  Path.,  Livraison  xx,  PI.  1,  Fig.  4. 
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apply  a  bandage  to  the  first.  She  died  the  same  night,  and  at  the 
autopsy  cancerous  masses  were  found  in  the  spongy  tissue  and  in  the 
medullary  canal  at  the  points  of  fracture  and  elsewhere,  also  in  the 
vertebrae  and  cranial  bones. 

Of  thirty-two  cases  collected  by  Gurlt  in  which  the  position  of  the 
primary  tumor  is  noted,  it  occupied  tbe  mammary  gland  twenty-six 
times  (once  in  a  man);  and  of  the  entire  thirty-eiglit  cases  thirty-five 
were  women.  As  a  rule,  too,  the  affection  was  of  long  standing;  in 
many  of  tlie  cases  the  tumor  had  returned  after  removal,  and  in  nine 
it  had  ulcerated.  The  humerus  and  femur  were  almost  exclusively 
affected,  but  very  unequally — twenty-six  fractures  of  the  femur  and 
seven  of  the  humerus.  Severe  localized  pain  in  the  bone  preceded  the 
fracture  in  a  number  of  cases. 

Reunion  took  place  in  one-fourth  of  the  cases,  and  in  at  least  three 
of  these  there  was  cancerous  d^neration  of  the  bone  at  the  seat  of 
fracture.  In  most  of  the  remaining  twenty-eight  cases  death,  due  to 
the  progress  of  the  disease,  followed  so  soon  after  the  fracture  that  the 
bones  had  not  time  to  unite,  even  if  they  were  capable  of  doing  so. 

Hydatid  and  Other  Oysts.  There  are  a  few  instances  on  record  in 
which  the  unsuspected  development  of  a  hydatid  cyst  within  a  bone 
has  resulted  in  its  fracture  by  slight  violence  at  the  point  occupied  by 
the  cyst;  and  others  in  which  a  similar  result  has  been  produced  by 
the  occurrence  of  a  cystic  degeneration  of  unspecified  character  within 
tbe  bone.  These  causes  act  by  direct  absorption  of  the  cortical  layer 
of  the  bone,  and  their  action  is  purely  local. 

Osteomyelitis  favors  fracture  by  partial  destruction  of  the  bone,  but 
as  this  effect  is  accompained  by  a  rapid  and  often  very  bulky  new- 
formation  which  makes  good  the  loss,  fractures  are  but  infrequently 
observed  except  in  the  course  of  operations  undertaken  for  the  cure  of 
the  disease,  which  require  much  cutting  away  of  the  new  bone.  I 
have  seen  several  such;  their  importance  is  slight,  for  there  is  usually 
but  little  displacement,  and  repair  takes  place  within  the  usual  time. 
I  have  met  with  the  report  of  one  case  in  which  fracture  was  due  to  a 
suppurative  osteomyelitis  mistaken  for  sarcoma;  the  error,  of  course, 
was  due  to  the  enlargement  of  the  bone  aud  to  the  fact  that  the  pus  had 
not  yet  reached  the  surface. 


Intra-uterine  Fractures  and  Fractures  During  Delivery. 

Fracture  of  a  limb  of  the  child  during  its  delivery  through  the  natural 
passages  of  the  mother  is  not  very  infrequent  and  is  usually  the  result 
of  manual  or  instrumental  interference.  Such  fractures  belong  to  the 
class  of  fractures  by  external  violence,  and  present  no  features  of 
special  interest;  but  there  are  others  in  which  the  fracture  is  caused 
by  the  expulsive  efforts  of  the  mother  alone.  An  arm  or  a  leg  is 
engaged  between  the  body  of  the  child  and  the  rigid  parts  of  the  mother, 
and  the  humerus  or  the  femur  is  broken,  sometimes  with  an  audible 
snap,  as  the  child  is  forced  through  the  passage. 

Fractures  within  the  uterus  have  been  caused  in  a  few  cases  by  a 
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bullet  or  sharp  instriinu-nt  that  has  at  the  .same  time  perforated  the 
abdomiual  wall  of  the  mother. 

The  possibility  of  the  occurrence  of  fracture  within  the  uterus  as 
the  result  of  external  violence  without  perforation  of  the  abdoiueii  of 
the  mother,  or,  in  some  eases,  of  unknown  causes,  has  been  proved  by 
the  birth  of  children  presenting  fractures  of  different  bones  in  various 
stages  of  repair.  It  ia  not  always  easv  to  say,  when  a  child  is  born 
with  a  fracture,  whether  it  was  caused  during  delivery  or  at  au  earlier 
period,  or  whether  it  was  due  to  external  violence  or  to  the  contractions 
of  the  utenis.  And,  further,  it  is  not  always  possible  to  say  whether 
an  apparent  fracture  is  actually  one  or  only  a  malformation,  a  defect 
of  ossification  or  of  development,  or  a  separation  of  the  epiphysis  due 
to  syphilis.  G-urlt  collected  eight  cases  in  which  the  causal  relation 
between  an  injury  received  by  the  mother  during  pregnancy  and  the 
fracture  observed  in  the  child  seemed  to  him  to  be  clearly  demon- 
strated, and  twenty-five  others  in  which  more  or  less  doubt  existed  as 
to  the  cause  of  the  fracture  or  the  character  of  the  lesion.  The  injury 
in  the  first  eight  eases  was  either  a  fall  from  a  height  or  a  violent  blow 
upon  the  abdomen;  and  the  bones  broken  were  those  of  the  thigh,  le^, 
arm,  and  forearm,  and  the  clavicle. 

The  other  group  includes  some  In  which  an  undoubted  fracture 
existed,  but  witli  no  history  of  external  violence,  and  some  in  which 
the  coexistence  of  malformations  threw  some  doubt  upon  the  character 
of  the  supposed  fracture,  and  others  in  which  the  fractures  were  so 
numerous  and  so  symmetrical  that  they  must  have  depended  upon  some 
general  cause,  syphilis  or  rachitis,  acting  possibly  upon  the  epiphjag^ 
cartilages.  ^^H 


CHAPTER    IV. 

EARLY  SYMPTOMS  AND  DIAGNOSIS. 

The  symptoms  produced  by  a  fracture  are  divided  into  two  groups  : 
the  objective  or  positive,  those  which  can  be  directly  observed  by  the 
sureeoD,  and  the  subjective  or  raiional,  those  for  his  knowledge  of  which 
he  has  to  depend  more  or  less  completely  upon  the  statements  of  the 
patient.  The  former  are  the  most  important,  the  only  ones  that  are 
really  pathognomonic;  they  include,  first,  deformity  of  the  limb  or  part; 
second,  abnormal  mobility  at  the  point  of  fracture;  third,  crepitus. 
The  second  group  includes,  first,  loss  of  function  ;  second,  pain  ;  third, 
Awtory  of  the  case  and  of  the  patient. 

Olgective  Signs. 

Befonnity.  This  term  is  here  employed  in  its  widest  sense,  to  include 
changes  in  the  relations  of  the  fragments  of  the  bones  to  each  other 
and  the  modifications  in  the  appearance  of  the  limb  or  part  of  the  body 
produced  by  those  changes,  by  the  eflfusion  of  blood,  and  by  the  later 
inflammatory  processes. 

The  changes  in  the  relations  of  the  fragments  to  each  other  have 
heen  described  in  detail  under  Displacements.  Many  of  them  are  so 
marked  that  they  are  recognizable  by  simple  inspection  of  the  part, 
while  others  are  brought  to  light  only  by  careful  palpation  and  by  meas- 
urements compared  with  those  of  the  opposite  limb.  These  measure- 
ments are  used  in  practice  only  to  recognize  displacements  by  which  a 
limb  is  shortened  or  the  diameters  of  an  articular  extremity  modified. 
In  a  few  places  normal  relations  exist  which  may  take  the  place 
^f  comparison  with  the  opposite  limb:  such  are  those  of  the  great 
trochanter  of  the  femur  to  a  line  drawn  from  the  tuberosity  of  the 
Lschiura  to  the  anterior  superior  spine  of  the  ilium,  and  those  of  the 
styloid  process  of  the  radius  to  that  of  the  ulna,  both  of  wiiieli  may 
he  u.^d  with  confidence  in  cases  of  fracture  of  the  neck  of  tlie  femur 
^rof  the  lower  extremity  of  the  radius  respectively. 

The  chief  difficulty  in  employing  mensuration  Is  that  of  finding 
Well-defined  points  upon  the  skeleton  between  which  the  measurements 
^n  be  made.  Those  employed  in  fractures  are  bony  proniinences  or 
^Iges  sufficiently  near  the  surface  to  be  clearly  felt,  but  as  they  are  all 
more  or  less  rounded,  absolute  accuracy  in  measuring  the  distance  is 
inipossihle. 

Another  cause  of  uncertainty  or  of  error  lies  in  the  normal  asym- 
*^/*.V,  the  difference  not  due  to  traumatism  or  disease,  which  has  been 
found  occasionally  to  exist,  and  which  sometimes  is  very  notable,  as 
much  as  an  inch  and  a  half  in  the  lower  limbs. 

Other  sources  of  difficulty  and  error  are  found  in  the  swelling  of  the 
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soft  parts,  which  may  prevent  the  tape  from  bein^  drawn  straight,  and 
in  the  varying  angles  between  the  axis  of  the  limb  and  the  line  of 
measurement.  The  first  is  not  likely  to  be  great  or  to  be  overlooked; 
but  the  latter  is  a  frequent  source  of  error.  It  is  rare  that  the  two 
fixed  points  between  which  the  measurement  is  made  are  both  upon 
the  limb  or  the  bone  whose  length  is  in  question;  one  of  them  is  usually 
upon  the  trunk,  and  lies  at  a  certain  distance  from  the  centre  of  motion 
of  the  limb.  Consequently,  any  change  in  the  position  of  the  limb 
changes  the  distance  between  the  two  points  that  have  been  chosen. 
For  example,  in  measuring  the  length  of  the  lower  limb  the  points 
taken  are  the  anterior  superior  spine  of  the  ilium  and  the  tip  of  the 
malleolus;  the  former  lies  several  inches  above  the  centre  of  the  hip- 
joint,  and,  therefore,  when  the  limb  is  in  abduction  the  distance  be- 
tween the  chosen  points  is  less  than  when  the  limb  is  parallel  to  the 
long  axis  of  the  body.  If  a  comparison  is  to  be  made  between  the 
two  limbs,  it  is  essential  that  their  position  with  reference  to  the  pelvis 
should  be  the  same,  and,  therefore,  care  must  be  taken  that  the  ankles 
are  equidistant  from  a  line  drawn  between  them  at  right  angles  to  and 
at  the  centre  of  another  connecting  the  two  anterior  iliac  spines. 

Similar  difficulties  and  uncertainties  exist  in  transverse  and  periph- 
eral measurements.  The  swelling  of  the  soft  parts  not  only  increases 
the  bulk  of  the  limb,  but  it  also  obscures  the  bony  prominences  and 
places  them  at  a  greater  distance  below  the  surface,  so  that  an  accurate 
measurement  of  the  distance  between  points  on  the  opposite  sides  of  a 
bone  is  practically  impossible.  For  this  and  for  rotatory  and  angular 
displacements  the  trained  eye,  aided  by  careful  and  minute  considera- 
tion and  palpation  of  the  anatomical  landmarks  and  comparison  with 
the  opposite  limb,  is  the  best  guide. 

The  appearance  of  the  limb  will  be  still  further  modified  by  swell- 
ing due  to  extra vasated  blood  and  inflammatory  exudate,  and  some- 
times to  the  shortening  of  the  limb,  which  increases  its  transverse 
diameters. 

Ecehymosis  is  a  symptom  that  is  rarely  absent,  although  its  appear- 
ance raav  be  delayed  for  several  days.  It  is  most  marked  and  most 
extensive  in  the  old.  The  blood  which  escapes  from  the  broken  bone 
and  the  adjoining  parts  makes  its  way  along  the  muscular  planes,  and 
first  apjK^ars  under  the  surface  at  some*  distance  from  the  fracture.  Its 
appearance  at  certain  points  creates  a  strong  presumption  of  fracture 
— e.  g,,  beneatli  the  malleoli  in  Pott's  fracture,  and  the  same  interfer- 
ence is  measurably  justified  whenever  an  ecehymosis  appears  upon  a 
limb  that  has  not  been  directlv  contused. 

Large  blebs,  the  scrum  of  which  is  often  dark,  frequently  appear 
upon  the  leg  a  day  or  two  after  its  fracture;  less  frequeutly  upon  other 
limbs.      The  cause  of  their  production  is  not  known. 

In  fractures  comniunicating  with  joints  a  characteristic  deformity  is 
caused  bv  the  filling  of  the  cavity  of  the  joint  witli  blood  or  an  inflam- 
matory effusion,  the  situation  of  which  is  shown  by  its  limitation  within 
the  boundaries  of  the  articular  capsule. 

Abnormal  Mobility.  Mobility  ap]K*ariug  after  injury  at  a  point  in  a 
bone  Nvhere  it  did  not  previously  exist,  and  permitting  the  bone  to  be 
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bent  at  an  angle,  or  a  portion  of  it  to  be  moved  while  the  other  portion 
remains  at  rest,  is  pathognomonic  of  fracture,  but  it  is  not  always  present 
or  recognizable,  for  the  fracture  may  be  incomplete  or  too  near  a  joint, 
or  one  of  the  fragments  may  be  too  small  or  too  deeply  placed  to  be 
grasped.  In  fracture  of  the  ribs,  sternum,  or  fibula  the  elasticity  of 
the  bone  may  deceive  if  not  taken  into  consideration,  or  raise  a  doubt 
if  it  is. 

The  manipulations  employed  for  the  detection  of  abnormal  mobility 
vary  with  the  seat  of  fracture  and  the  kind  of  mobility  which  is  sought 
to  be  produced.  In  fracture  of  the  shaft  of  a  long  bone  the  surgeon 
seeks  first  to  produce  an  angular  displacement  by  passing  his  hand 
under  the  limb  at  the  supposed  seat  of  fracture  and  gently  raising  it, 
or  by  grasping  the  two  extremities  of  the  bone  firmly  and  moving  the 
lower  one  slightly  from  side  to  side  while  the  upper  one  is  held  station- 
ary. Or  he  may  grasp  the  limb  with  both  hands  close  to  the  fracture, 
and  produce  transverse  displacement  by  moving  the  fragments  bodily 
in  opposite  directions.  In  fracture  of  the  shaft  of  the  fibula,  radius, 
or  ulna  lateral  mobility  may  be  detected  by  grasping  the  limb  with 
both  hands  above  and  below  the  fracture,  and  then  making  pressure 
alternately  against  the  bone. 

In  fracture  of  the  upper  portion  of  the  shaft  of  the  femur  or  of  the 
neck  of  the  humerus  or  of  the  upper  end  of  the  tibia,  where  a  lateral 
or  angular  mobility  cannot  be  easily  recognized,  recourse  may  be  had 
to  slight  rotatory  movements  of  the  lower  portion  of  the  limb,  while 
the  upper  portion  is  so  held  that  its  bony  prominences  can  be  distinctly 
felt  by  the  fingers.  Abnormal  mobility  is  then  recognized  by  the 
failure  of  the  manipulation  to  transmit  the  rotatory  movements  to  the 
upper  fragment.  It  is  essential  that  the  communicated  movements 
should  be  slight,  for  otherwise  the  attachments  of  the  soft  parts  or  the 
interlocking  of  the  fragments  may  prevent  the  success  of  the  manoeuvre, 
which,  moreover,  for  obvious  reasons,  must  fail  in  partial  or  impacted 
fractures. 

In  fracture  of  either  condyle  of  the  femur  or  humerus,  or  in  fracture 
of  an  apophysis,  the  surgeon  must  try  to  grasp  the  fragmcut  firmly 
and  move  it  in  the  direction  of  the  line  of  fracture. 

It  is  sometimes  possible  to  give  a  fragment  a  tipping  or  see-saw 
motion;  thus,  by  pressing  the  tip  of  the  external  malleolus  inward, 
when  the  fibula  has  been  broken  just  above  the  ankle,  tlie  upper  end 
of  the  lower  fragment  may  sometimes  be  felt  to  move  outward.  In 
this  manipulation  the  sliding  of  the  skin  is  liable  to  be  mistakcu  for 
movement  of  the  bone,  and  should  he  guarded  against  by  pressing  the 
fingers  toward  each  other  so  as  to  relax  the  skin  between  them. 

Crepitus.  This  is  the  sound  produced,  or  the  sensation  communi- 
cated to  the  hand  of  the  surgeon,  by  the  friction  of  the  fragments  of  a 
broken  bone  against  each  other.  It  is  as  pathognomonic  of  fracture 
as  is  abnormal  mobility,  and  these  two  signs  usually  coexist.  The 
sensation  is  not  the  same  in  all  cases;  it  may  be  the  sharp  (;lick  of  two 
liard  points  or  edges,  or  a  dull,  muffled  contact,  or  the  crackling  and 
grating  of  multiple  fragments  and  broad  surfaces.  Some  of  its  forms 
are  practically  identical  with  the  friction  sounds  obtained  by  the  move- 
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mont  of  joints  whose  surfaces  are  altered  by  disease,  and  although  it  is 
usual  to  speak  of  a  recognizable  diBference  in  the  quality  of  these  sensa- 
tions, the  one  being  called  hard  or  rough,  the  othet  soft  or  smoothy  the 
diagnosis  in  cases  of  doubt  must  depend  upon  circumstances  other  than 
this  difference. 

Crepitus  is  perceived  through  the  hand  rather  than  the  ear,  although 
sometimes  it  is  audible  to  bystanders  not  in  contact  with  the  patient. 
It  is  to  be  sought  by  the  same  methods  as  abnormal  mobility,  and  also 
in  the  ribs  and  flat  bones  by  placing  the  palm  of  the  hand  over  the 
supposed  seat  of  fracture  and  pressing  gently  in  various  directions. 
Direct  auscultation  is  sometimes  employed,  especially  in  fracture  ol 
the  ribs  or  sternum. 

Crepitus  cannot  always  be  produced  when  there  is  a  fracture,  foi 
its  production  is  conditioned  upon  the  contact  and,  in  a  measure,  the 
character  of  the  broken  surfaces.  If  the  fragments  are  completely 
separatiKi,  if  a  piece  of  muscle  or  fascia  is  interposed  between  them,  oi 
if  they  have  become  covered  with  granulations,  their  movements  may 
not  cause  crepitus,  and  it  is  a  common  experience  that  the  manipu- 
lation which  produces  it  at  one  moment  fails  to  produce  it  at  the  next. 

Auscultatory  percussion,  the  stethoscope  being  moved  from  one  frag- 
ment to  the  other  while  percussion  is  made  upon  the  first,  will  some- 
times give  a  marked  change  in  the  sound  as  the  line  of  fracture  u 
on\ssvd ;  but  it  is  rarely  significant,  except  in  cases  in  which  the  diag- 
nosis can  lx»  made  by  other  means. 

Conditions  giving  risi»  to  sensations  that  may  be  mistaken  for  crep- 
itus are  :  Roughness  of  neighboring  joints,  inflammation  of  the  sheathe 
of  tendons  or  of  burs«,  and  the  crackling  of  coagulated  blood. 

By  the  ust^  of  the  x-rays,  aidtni  by  the  fluoroscope  or  photography, 
many  fniotun^s  c*an  Ix^  rtHx^nizi^il  in  detail.  Thus  far,  in  my  experi- 
eniv,  the  rays  have  rarely  given  practically  important  information  in 
fraetun^s  whieh  (\n\\d  not  be  obtaineil  without  their  aid  ;  but  there  u 
n*ason  to  antieijxite  that  with  iuen^asiug  kuowledgt*  and  experience 
niuoh  inxxl  will  vet  come  from  their  usi». 

Snloective  or  Rational  Symptoms. 

Loss  of  ftmction  of  the  limb  or  }^Kirt  iuvolviHi  is  a  c*ommon  result  oi 
fraoturv\  and  is  duo  either  to  mtrhanieal  causes,  sueh  as  the  breaking 
of  thi'  lever  thrvnigh  whieh  the  musi'les  aet,  or  to  the  inhibitory  effed 
of  jKiin  or  the  fear  of  }^Kun.  As  jxiin  due  to  other  causes  mav  have 
the  sauu'  efftvt,  and  as  the  loss  after  S4.>me  fraeturt^s,  even  of  the  mail 
Ixme  of  a  limb,  may  bi»  at  tirst  slight,  the  presence  or  the  absence  oi 
the  symptom  is  only  sugg^stivo,  not  ludieative  of  the  presence  oi 
absi^ncv  of  fraeture.  lu  most  ais<'s  of  fraetua»  of  a  long  bone  the  limb 
is  pnu'tioally  helpU^ss,  but  fn>m  time  to  time  we  nuvt  with  patients 
who  i^tiu  move  it  with  some  frv^xlom  or  who  am  walk  with  a  broken 
ankle,  k*^,  or  even  thiirh. 

Fftin^  spontaneous  or  on  pressun^  u^K>n,  or  movenioiit  of,  the  broken 
boiie>  i^  a  constant  aecomjxiuiment  of  fraeture.  >p«>ntaneoas  pain 
wlwB  the  part  is  at  rest  is  usually  slight,  uot  distiiiotlv  limited  to  the 
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seat  of  injury,  and  not  significative;  but  localized  pain  on  pressure,  on 
movement  of  the  bone,  and  on  pressing  the  fragments  together  is  a 
valuable  symptom,  and  in  some  cases  the  most  positive  one  that  can  be 
obtained,  and  sufficient  in  itself  for  a  diagnosis.  It  is  to  be  sought  for 
by  pressure  with  the  tip  of  the  finger  along  the  line  of  the  bone,  by 
pressing  one  end  of  the  bone  toward  the  other,  or,  more  rarely,  by 
gentle  lateral  or  rotatory  movements  communicated  to  the  lower  por- 
tion of  the  limb  while  the  upper  is  fixed,  or  by  making  the  patient 
contract  a  muscle  attached  to  the  bone  while  its  movement  is  opposed, 
as  in  fracture  of  the  calcaneum  or  olecranon.  It  is  of  diagnostic  im- 
portance only  in  absence  of  the  positive  signs,  as  in  some  partial  frac- 
tures, some  fractures  of  the  lower  end  of  the  radius,  neck  of  the  femur, 
and  fibula,  and  particularly  in  those  of  the  metacarpal  and  metatarsal 
bones. 

The  absence  of  pain  on  handling  an  important  fracture,  such  as  one 
of  the  1^  or  thigh,  deserves  attention  as  possibly  indicative  of  central 
nervous  disease  or  of  commencing  delirium  tremens. 

The  history,  with  reference  to  diagnosis,  includes  earlier  injuries  which 
may  have  modified  the  form  of  the  limb,  the  nature  of  the  accident 
and  the  manner  in  which  the  force  was  applied,  the  interference  with 
function,  and  occasionally  the  snap  heard  at  the  time  and  the  distortion 
of  the  limb  observed.  A  knowledge  of  the  manner  in  which  the  vio- 
lence was  applied  is  sometimes  of  value  in  determining  obscure  points, 
and,  in  the  absence  of  positive  information,  indications  may  be  gathered 
from  the  position  of  contusions  or  of  stains  made  by  contact  with  the 
ground. 

Such  are  the  facts  upon  which  the  diagnosis  is  made.  They  are  not 
all  present  in  every  case,  and  it  is  never  necessary  to  seek  for  them 
all;  deformity,  abnormal  mobility,  and  crepitus  are  alone  absolutely 
pathognomonic,  but  in  not  a  few  fractures  none  of  these  can  be  recog- 
nized by  manipulations  that  are  not  unduly  severe,  and  the  diagnosis 
must  be  made  upon  the  history  and  localized  pain.  It  is  important 
that  this  should  be  borne  in  mind,  for  many  a  fracture  has  been  over- 
looked because  crepitus  could  not  be  got.  The  character  of  the  injury 
is  sometimes  so  apparent  that  it  can  be  recognized  at  a  glance;  in 
others  so  obscure  that  even  the  most  careful  and  experienced  observer 
may  remain  in  doubt.  In  most  cases  the  examination  should  be  made 
systematically  and  thoroughly,  beginning  with  the  history  and  follow- 
ing with  an  investigation  of  the  interference  with  function,  the  pain, 
the  deformity,  and  the  abnormal  mobility  and  crepitus  in  that  order. 

The  clothing  should  be  removed  from  the  injured  part,  and  in  doubt- 
ful cases  also  from  the  opposite  limb.  After  having  noted  such  changes 
in  appearance  as  are  easily  recognizable,  the  surgeon  makes  gentle  press- 
ure with  his  fingers  along  the  limb  in  search  of  the  point  of  maximum 
tenderness  and  of  irregularity  of  outline  if  the  bone  is  subcutaneous, 
and  when  that  has  been  found  he  seeks  evidence  of  abnormal  mobility 
at  that  point  by  one  of  the  manipulations  above  mentioned.  If  the 
search  is  successful  the  diagnosis  is  made.  If  not,  or  if  the  injury  is 
at  a  point  where  abnormal  mobility  is  not  recognizable,  the  surgeon 
seeks  for  such  deformity  as  is  likely  to  exist  after  such  a  fracture  as  is 
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suspected,  first  inquiring  whether  the  region  has  been  previously 
injured,  in  order  that  he  may  not  mistake  an  old  deformity  for  a  fresh 
one,  and  the  pain  of  a  sprain  for  that  of  a  fracture. 

If  neither  abnormal  mobility  nor  deformity  can  be  recognized  he 
tests  for  local  pain  by  pressure  in  the  long  axis  of  the  bone  or  by  the 
action  of  attached  muscles,  and  accepts  pain  thus  aroused  as  indicative 
of  the  presence  of  a  variety  of  fracture  which  should  not  give  the 
signs  that  are  lacking. 

If  doubt  still  remains  as  to  the  existence  of  a  fracture,  and  if  the 
search  for  signs  is  hampered  by  the  pain  that  the  necessary  manipula- 
tions cause,  or  if,  a  fracture  having  been  proved,  it  is  necessary  to 
determine  its  details,  he  employs  an  anaesthetic  after  having  made  his 
preparations  to  utilize  the  anaesthesia  for  the  reduction  of  displacements 
and  the  application  of  a  dressing. 

The  compound  character  of  a  fracture  is  easily  determined.  In 
fractures  by  indirect  violence  the  wound  in  the  skin,  close  to  the  seat 
of  fracture,  is  usually  small  and  bleeds  much  more  freely  than  a 
simple  wound  of  the  skin  would;  in  fractures  by  direct  violence  the 
tegumenj^ry  wound  is  usually  large  and  ragged,  and  the  broken  ends 
of  the  bones  can  be  seen  or  felt  through  it.  It  is  not  necessary  posi- 
tively to  determine  the  existence  of  direct  communication  between  the 
fracture  and  the  external  wound ;  the  coexistence  of  the  two  is  suffi- 
cient to  make  imperative  the  employment  of  every  precaution  against 
infection  that  would  be  called  for  if  such  communication  were  known 
to  exist.  If  the  wound  is  explored  at  all,  it  should  be  done  only  as 
a  part  of  the  treatment,  and  with  strict  asepsis,  not  merely  as  a  diag- 
nostic measure. 


CHAPTER    V. 

THE  REPAIR  OF   FRACTURES  AND  THE  CLINICAL  COURSE. 

Anatomo-pathological  Processes.  The  Callus.  BoDe  is  one  of  those 
tissues  whose  cicatrices  are  composed  of  a  substance  closely  resembling, 
or  identical  with,  the  original  tissue.  The  process  of  repair  after  frac- 
ture is  fundamentally  the  same  as  that  after  other  forms  of  injury,  and 
its  histological  phenomena,  like  those  of  repair  of  other  tissues,  are 
those  of  normal  growth  and  exaggerated  nutrition.  It  begins  with  the 
enk^ment  and  multiplication  of  the  cells  of  the  periosteum,  marrow. 
Haversian  canals,  and  lacunae;  this  multiplication  produces  a  mass  of 
granulations  which  fill  the  gap  between  tne  fragments  and  are  trans- 
formed into  bone,  sometimes  directly,  sometimes  after  having  passed 
through  a  cartilaginous  stage.  This  mass  of  new  bone,  at  first  spongy 
in  its  structure — that  is,  composed  of  irregular  lamella  or  plates  cir- 
cumscribing relatively  large  lacunae  filled  with  bloodvessels  and  medul- 
lary elements — becomes  firmer  and  more  compact  in  some  portions  by 
increase  in  thickness  of  the  lamellae  and  consequent  reduction  in  size 
of  the  lacume — ^the  process  known  as  *'  condensing  osteitis,'^  and  ob- 
served constantly  in  the  foetus  as  well  as  in  many  pathological  condi- 
tions—and becomes  thinner  and  weaker  in  other  portions  until  it  finally 
disappears  by  the  converse  process,  diminution  of  the  lamellae  through 
their  absorption  by  the  medullary  elements  of  the  lacunae,  *^  rarefying 
osteitis/'  another  stage  of  productive  or  simple  osteitis  and  also  found 
in  the  normal  development  of  bone  and  in  pathological  conditions. 
The  variations  depend  upon  differences  in  the  degree  of  the  injury  or 
in  the  position  of  the  fragments,  which  require  disproportionate 
amounts  of  work  to  be  done  by  the  different  parts.  The  details  of 
the  process  will  appear  upon  examination  of  the  manner  in  which  it 
13  carried  on  after  simple  fracture  of  the  shaft  of  a  long  bone,  an 
example  which  has  the  advantage  of  illustrating  the  behavior  of  all 
the  different  elements  and  of  being  both  more  complete  and  more 
^pen  to  experimental  study  than  fractures  of  short  bones  or  of  the 
spongy  extremities  of  long  ones. 

Wien  a  fracture  takes  place  the  cylindrical  shell  is  broken  along  an 
irregular  line  and  probably  always  with  the  production  of  splinters  of 
greater  or  less  size.  The  periosteum  is  usually  torn,  but  the  extent 
of  its  rupture  has  probably  been  largely  overestimated  oven  when 
there  is  much  displacement  of  the  fragments.  Oilier^  was  the  first 
to  call  especial  attention  to  the  preservation  of  its  continuity  at  some 
part  of  the  periphery  of  the  bone  and  to  the  fact  that  when  a  lateral 
or  longitudinal  displacement  has  occurred  the  membrane  is  stripped 
partly  off  one  fragment,  but  without  having  its  continuity  broken, 

»  oilier :  Trait^:^  de  la  Reg<:'n(? ration  des  Os. 
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aud  thus  forms  a  band  uuidng  iho  two  fragments.  To  tliis  baud  lie 
gave  the  name  of  "periosteal  bridge."  Other  portions,  also,  which 
do  not  preserve  their  continuity  with  one  another,  are  doubtless 
stripped  off  the  two  fragments,  as  can  be  aeea  in  compound  fractures, 
and  as  they  are  structurally  continuous  with  the  overlying  soft  parts 
tliey  probably  come  quite  accurately  iuto  place  when  the  displacement 
is  corrected,  and  thus  form  a  fairly  complete  tubular  sheath  connect- 
ing the  ends  of  the  fragments  and  all  splinters  except  those  which 
are  entirely  loose,  guiding  and  limiting  the  formation  of  the  new 
tissue  that  is  to  establish  tiie  ultimate  union.  When  this  sheath  is 
not  complete,  because  of  persisting  displacement,  the  existence  of  the 
periosteal  bridge  is  of  extreme  importance,  because  it  maintains  the 
GOnncctioD  between  the  fragments  by  means  of  a  tissue  whose  activity 
in  the  production  of  bone  is  marked.  The  position  and  form  of  the 
callus  in  specimens  of  union  with  displacemeut  iudicate  clearly  the 
position  and  agency  of  the  bridge,  and  Piute  I,,  fig,  1,  shows  the 
ussificiition  begun  on  the  inner  surface  of  the  bridge  but  not  yet  com- 
plete throughout  the  interval  between  it  and  the  surface  of  the  bono. 

At  the  same  time  blood  is  ^xiured  out  from  the  torn  vessels  of  the 
bone  into  the  gap  between  the  fragments  and  from  the  vessels  of  the 
soft  parts  into  the  interstices  among  the  muscles.  This  blood  is  grad- 
ually absorbed  during  the  first  few  days  following  the  receipt  of  the 
injurv,  and  at  the  same  time  the  effects  of  tlie  traumatism  are  raani- 
fested  in  the  inflammatory  oedema  of  the  limb  and  the  infiltration  of 
a  thick  viscid  liquid  into  the  soft  tissues  immediately  adjoining  the 
seat  of  the  fracture,  the  beginning  of  the  firm  ovoid  mass  which  can 
always  be  felt  at  this  point.  The  periosteum  becomes  much  thicker, 
softer,  and  more  vascular  ;  a  thin  layer  of  gelatinous  or  viscid  liquid 
is  found  between  it  aud  the  bone  for  a  distance  of  a  few  lines  from 
the  edge  of  the  fracture  or  from  the  point  to  which  the  membrane  has 
been  stripped  up,  and  at  the  more  distant  limit  of  this  layer  the  sur- 
face of  the  bone  promptly  becomes  roughened  by  the  formation  of 
patches  of  new  bone.  The  portions  of  the  periosteum  which  have 
been  stripped  off,  those  which  form  complete  or  incomplete  bridges, 
and  the  lacerated  tissues  which  form  the  wall  of  the  cavity  in  wlucfa 
the  ends  of  the  bone  lie,  granulate  and  pour  out  an  exudate  to  mingle 
with  the  remaining  blood. 

The  marrow  shares  in  this  production  of  granulations,  aud  the  cells 
of  the  connective  tissue  external  to  the  periosteum  share  for  a  greater 
or  less  diHtauce  in  the  irritation,  aud  by  their  proliferation  bind  to- 
gether all  the  adjoining  {larts  in  one  firm,  compact  mass.  The  com- 
pact layer  of  bone,  the  cyliudricul  shell  of  the  shaft,  feels  the  same 
iniluence  and  reacts  in  the  same  manner,  but  much  more  slowly  in 
consequence  of  the  scantiness  of  its  celhilar  elements.  Its  outer  and 
broken  surfaces  soon  show  pink  points  which  enlarge  and  send  oat 
granulations  t*)  join  those  already  produced  by  the  periosteum  and 
marrow,  and  thus  there  is  formed  between  the  separated  fragmeuts  a 
bond  of  union  which  is  actually  continuous,  almost  from  the  beginningi 
with  all  their  eoustituent  parts.  The  size  and  character  of  this  bond  vary 
with  the  degree  of  displacemeut ;  if  the  fragments  remain  nearly  io 
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tbeir  ori^oal  relations  to  each  olher,  the  bond  is  short  and  symmetrical, 
the  granulations  springing  from  the  marrow  meet  and  unite  in  the 
centre  of  the  gap,  while  the  thickened  periosteum  jmihsps  from  one 
fn^ent  directly  to  the  other,  remaining  adherent  to  them  or  sepa- 
rated only  by  a  layer  of  effused  blood.  If  longitudinal  and  lateral 
diBpUcement  occurs  and  persists,  the  bond  passes  obliquely  from  the 
oDter  gurfooe  of  one  fragment  to  tliat  of  the  other,  and  is  much  more 
complete  at  some  points  of  the  periphery  than  at  others.  Thus,  in 
Fi^.  21,  which  represents  the  condition  on  the  seventh  day,  the  firmest 
OQioo  is  by  the  cartilaginous  band  crossing  the 
angle  at  6  and  formed  apparently  by  the  tnick- 
eningof  a  periosteal  bridge.  On  the  opposite 
side  of  the  lower  fragment  the  beginning  of 
au  incomplete  band  of  similar  structure  is  seen, 

Tlie  formative  action  thus  begun  is  rapidly 
carried  on,  and  principally  by  the  periosteum 
and  marrow.  When  the  fragments  are  kept 
end  to  end  an  ovoid  mass  of  tissue,  having  the 
consistency  of  jelly  and  a  pearly  white  appeal^ 
aoce,  and  oontinaous  above  and  below  with  the 
periosteam,  envelops  them,  the  so-called  "  pro- 
visional" or "ensheathing"  callus.  Thismass 
is  formed  not  solely  by  granulations  springing 
fromtlie  under  side  of  the  periosteum,  but  also 
by  the  thickening  of  that  membrane  and  of  the 
connective  tissue  on  the  outer  side,  including 
even  that  which  surrounds  the  adjoining  mue- 
mtar bundles.  Composed  at  firstof  embryonal 
elements,  it  soon  becomes  cartilaginous  in  the 
portioQs  formed  by  the  periostenm;  then  lime 
salta  are  deiKeited  at  different  points  within  it, 
wd  finally  it  is  transformed  into  bone. 

The  granulations  that  spring  from  the  marrow  ossify  without  passing 
through  the  cartilaginous  stage,  and  the  process  here  apjwircntly  begins 
»t  the  tine  lamellte  which  lie  upon  the  inner  side  of  the  conipiict  shell. 
The  new  lanielhe  extend  across  the  canal,  soon  occluding  it  entin'ly, 
and  also  out  into  the  interval  to  meet  those  coming  from  the  other 
ffi^rment.     Thus  is  formed  the  internal  or  medullary  plug. 

Tlie  ^ramilations  occupying  the  annular  interval  Ix'tweeu  the  cortical 
lavers  of  the  two  fragments  (when  the  rednctioii  is  complete)  appiirently 
wnie  mainly  from  the  j>erio3teum  and  pass  through  n  eartiliiginiHis 
st^  before  becoming  bone,  as  do  the  others  that  have  the  same  origin. 
Thev  unite  promptly  with  those  ol  the  medullary  ping  ami  ultimately 
(»oietitnes  after  a  long  delay)  with  the  cortical  layer.  It  was  to  this 
^rtof  the  callus  that  Dupiiytren  gave  the  name  of  "  delinitive  ciilhts." 
The  c'ause  of  the  delay  in  union  with  the  cortical  layer  lies  in  ihe  sl()w- 
ness  with  which  the  latter  forms  the  granulations  necessary  to  ntiite 
■ith  tlic  others,  and  doubtless  to  the  occasional  long  persisteiKte  i^f  a 
necrotie  snale  of  bone  on  its  broken  snrfaee,  which  li;i«  to  be  slowly 
penetrated  and  absorbed  by  the  granulations.     The  cellular  elements 
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of  the  cortex,  which  have  to  do  the  work  of  eularging  the  Haversian 
canals  and  fortuiag  the  granulations,  are  scanty,  and  those  immediately 
adjoining  the  broken  surface  cannot  share  in  the  work  becauw  their 
biood-suitply  is  cut  off  by  the  clotting  of  the  blood  in  the  torn  cajiil- 
laries.  The  cells  situated  a  little  more  deeply  have  to  carry  on  the 
,  work  and  slowly  break  through  the  inter  in  ediate  necrotic  scale  before 
they  can  meet  and  unite  with  the  other  grannlaliona  that  have  spread 
into  the  interval  from  without  and  withiu.  This  process  in  the  cttm- 
pact  tissue  is  tlie  usual  rarefying  osteitis,  characterized  by  au  enlarge- 
ment of  the  Haversian  canals  and  a  corresponding  loss  of  the  bone 
tissue,  a  change,  in  short,  which  frunsfonns  the  cortex  for  a  certain 
distance  into  spongy  tissue  like  that  of  the  ossifying  callus.  Ulti- 
mately the  rarefaction  ceases  and  a  "  productive"  or  "  condeusiag" 
osteitis  follows,  by  which  the  lamelire  are  thickened  and  the  interme- 
diate spaces  and  canals  contracted  until  the  former  proportions  between 
them  are  measurably  restored.  Occasionally  the  ossification  spreads 
intn  ligaments  and  tendons  attached  to  the  bone  close  by  the  fracture. 
While  the  callus  is  thus  forming  and  ossifying,  the  irritation  in  the 
adjoining  soft  parts  subsides,  and  they  regain  their  original  condition 

I  and  functions  more  or  less  completely.  Occasionally  the  associated 
injuries  of  muscles  or  tendons  or  the  sheaths  of  the  latter  lead  to  per- 
manent disabling  adhesions. 
After  the  ossification  of  the  callus  has  been  completed  the  excess  on 
its  exterior  and  even  projecting  portions  of  fragments  slowly  disap- 
pear, and  in  cases  in  which  the  reduction  of  the  displacements  has 
been  exact  this  disappearance  of  the  exterior  callus  may  go  so  far  as 
to  leave  little  or  no  trace  on  the  surface  of  its  previous  existence.  In 
like  manner  the  central  plug  diminishes  and  the  medullary  canal  may 
be  restored. 

Fragments  of  the  cortical  layer  broken  off  at  the  time  of  the  injury 
may  remain  attached  to  the  periosteum,  preserve  their  vitality,  share 
in  the  same  processes,  and  form  a  part,  often  an  important  one,  of  the 
callus.  There  is  reason  to  believe  also  that  even  after  they  have  been 
entirely  detached  they  may  form  new  connections  with  the  soft  parts 
and  granulations,  and  preserve  (or  renew)  their  life.  Such  fragments 
have  been  found  embedded  so  deeply  in  a  callus  that  no  other  expla- 
nation than  that  of  complete  detachment  can  well  be  accepted.  How- 
ship  describes  and  fivures  one,  and  Gurlt  another  and  remarkable  one 
(Fig.  22).  The  possibility  of  this  preservation  has  also  been  estab- 
lished by  experiment  upon  animals.  Portions  of  the  shaft  have  been 
chiselled  off,  separated  entirety  from  the  soft  parts,  and  replaced  in 
contact  with  the  bone;  examination  after  the  lapse  of  some  weeks 
showed  re-establishment  of  vascular  connectiou. 

It  is  also  known  that  fragments  may  long  remain  without  vascular 
connection  embedded  in  a  callus  as  well -tolerated  foreign  bodies.  After 
the  lapse  of  months,  or  even  years,  and  from  unknown  causes,  they 
may  cause  irritation;  an  abscess  forms,  the  bone  softens  about  them, 
and  either  they  are  cast  out  spontaneously  or  they  remain,  provoking 
an  interminable  suppuration,  until  removed. 

It  occasionally  happens  that  the  callus  does  not  ossify,  and  in  s 
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very  exceptional  cases  the  bone  is  entirely  absorbed  for  a  considerable 
distsQce  on  each  side  of  the  seat  of  fracture.     The  cauaee  are  not  fully 
nnderBtood,     The  difference  io  the  process  consists  in  an  entire  or 
partial  absence  of  productive  osteitia  and  in  an 
fxixx  of  the  rarefying  osteitis.     The  latter,  I  am  Fin,  ■a. 

iMQviDced,  is  favored  by  the  presence  of  a  me- 
tallic suture  in  the  bone. 

When  the  fracture  is  compound,  and  remains 
so,  the  details  of  the  reparative  process  are  differ- 
ent to  this  extent:  that  the  callus  does  not  pass 
through  the  preliminary  cartilaginous  stage  at 
inv  point  where  suppuration  has  occurred.  The 
formation  of  the  medullary  plug  is  not  affected, 
the  granulations  there  being  transformed  directly 
into  bone  as  they  are  in  simple  fractures;  the  dif- 
ference is  in  the  external  or  ensbeathing  callus. 
The  reason  of  this  difference,  as  shown  by  ex- 
periment,' lies  in  the  destruction  of  the  perios- 
teom  by  the  suppurative  process,  io  the  destruc- 
tion, that  is,  of  Ihe  only  tissue  whose  granula- 
tions pass  tiirongh  the  cartilaginous  stage  iu 
fonning  the  callus. 

The  process  Is  slower  than  after  a  simple  frac- 
ture beoiuse  the  suppuration  of  the  wound  delays 
"t  prevents  the  formation  of  much  of  the  exter- 
nalcallus  and  throws  most  of  the  labor  upon  the 
tiCHK  itself,  which,  as  has  been  shown,  is  the  least 
ibie  to  do  it     It  is  easy  to  watch  the  process. 
The  eods  of   the  bone  are  seen  lying  bare  and 
white  in  the  wound;  a  mass  of  pink  granulations 
forms  at  the  limit  of  the  denudation  and  advances   J_ 
slowly  across  the  bared  surface;  the  broken  sur-  Mid'^n'eiir'ij''i'l'nrii''wU)e, 
fiice  remains  for  a  time  quiescent,  then  granula-  composed  or  the  cunicai 
tioDs  spring    from    it,  beginning  at  the  points   '■ser.ba.bMnuiniedeom. 

.•^1      ^      J    ,1  '  ,  ,   ''  ,.  K       I        pIclelyRbout  II3  long  ails 

nearest  the  medullary  canal  and  spreading  slowly  „,a  become  uniied,  wUh 
toward  the  outer  edge  ;  the  wound  gradually  fills  ii«  original  pcriiHieai  sur- 
PP  with  these  granulations,  the  bone  is  covered  ^^^  '"  «»'""';'  "''"'  "''J 
in,and  cicatrization  follows.  bvocHLT^fminiheMifseuin 

In  less  fortunate  cases  a  portion  of  the  bared  ofiheRoj-aicoiiesfofBur- 
fwne  dies  and  is  east  off  by  the  formation  of  a  Beous,  England,  nu,  4M  ) 
line  of  demarcation  which  can  sometimes  be  seen 
at  the  edge  of  the  granulations,  but  which  mure  commonly  is  hid- 
den by  them.  It  must  not  be  thought  tliat  all  the  bare  white  b(Kie 
wen  in  such  a  wound  is  dead,  even  after  it  has  remained  nnihiuifrod 
in  appearance  for  several  weeks.  Its  surface  may,  indeed,  he  dead,  liiit 
the  ioferior  is  often  alive  and  able  to  cast  off  the  dead  siiptTfici;il  scale 
without  aid.  The  granulations  which  form  between  the  living  and 
the  dead  parts  seem  sometimes  to  dissolve  and  absorb  the  latter  if  they 
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are  small  and  thin,  or,  if  not,  slowly  to  bear  tliem  to  llie  surface  ami 
cast  tlieni  out. 

The  callus  thus  forine<l  is  lai^r  and  more  irregular  than  after  simple 
fracture;  it  remains  tender  and  sensitive  for  a  long  time,  and  is  covered 
by  an  adherent  scar  at  the  seat  of  the  wound  if  the  bone  is  8ui>erfioial. 
Fragments  formed  at  the  time  of  the  accident  and  remaining  attached 
to  tile  periosteum  usually  preserve  tlieir  vitality;  if  not,  they  become 
detached  after  a  time  and  are  found  loose  in  the  wound,  or  become  shut 
in  by  the  callus  and  prolong  the  suppuration  indefinitely.  In  this 
latter  case  the  constant  irritation  due  to  the  presence  of  the  foreign 
body,  the  existence  of  sinuses,  and  the  burrowing  of  the  pus  interfere 
with  tlie  evolution  of  the  callus.  Instead  of  undergoing  a  gradual  and 
uniform  diminution  and  condensation,  it  becomes  eburnated  at  some 
points  and  entirely  absorbed  at  others,  irregular  prominences  appear  on 
its  sur&ce  or  follow  the  lines  of  attached  tendons  and  fascite,  and  its 
interior  is  occupied  by  cavities  of  various  sizes  usually  suppurating  and 
in  commuuication  with  the  exterior. 

In  the  spongy  bones  and  the  spongy  ends  of  the  long  bones  less  of 
the  work  of  repair  is  done  by  the  periosteum  and  more  by  the  bone 
itself,  for  the  periosteum  is  so  interrupted  by  attached  tendons  and 
ligaments  tLat  it  is  less  freely  stripped  up,  and  the  bone  surfaces  are 
broadly  in  contact  and,  being  spongy,  are  ready  at  once  to  form  gran- 
ulations without  preliminary  rarefaction. 

In  fractures  involving  joint-surfaces  the  absence  of  jwriosteum  and 
other  soft  tissues  on  the  articular  surface  prevents  the  formation  of  an 
external  callus  on  that  side,  and  union  takes  place  by  granulations 
arising  directly  from  the  fractured  surfaces  and  by  an  external  callus 
at  the  extra-articular  parts  of  the  fracture.  The  line  of  the  fracture 
on  the  articular  surface  is  market!  by  the  absence  of  cartilage  over  it, 
and  usually  by  a  groove.  The  fracture  of  the  cartilage  does  not  heal 
by  the  formation  of  new  cartilage;  usually  the  callus  is  covered  at  this 
point  by  a  firm  white  layer  of  librous  tissue,  but  sometimes  the  bone 
IS  bare.  In  exceptional  cases  the  callus  is  exuberant  and  grows  out 
beyond  the  level  of  the  cartilage,  forming  an  irregular  mass  in  place 
of  the  usual  groove. 

Fracture  of  cartilage  (costal  cartilage,  larynx,  etc.)  is  repaired  partly 
by  a  fibrous,  rarely  a  cartilaginous,  band  bctweeu  the  fragments,  and 
partly  by  a  bony  peripheral  callus.     See  Chapter  XVI. 

Exuberance  of  the  callus,  both  external  and  intermediate,  is  a  fre- 
quent cause  of  diminution  of  the  functions  of  the  joint  by  destroying 
tne  normal  relations  of  the  articular  surfaces,  by  Riling  up  normal 
depressions,  and  by  creating  abnormal  prominences.  These  results  are 
usually  beyond  the  control  of  the  surgeon,  and  the  latt«r  are  most 
common  in  the  young,  whose  power  of  producing  bone  is  greatest. 
Occasionally  the  productive  process  excited  by  the  fracture  extends  fer 
beyond  the  limits  of  the  latter,  and  not  only  may  the  joint  itself  be 
obliterated  by  fusion  of  the  bones  whicli  cflustitute  it,  but  the  process 
may  also  sjiread  to  and  produce  the  same  result  in  neighboring  jointe 
as  in  the  case  represented  in  Fig,  2'i. 

Bones  which  lie  imrallel  and  close  to  each  other,  as  those  of  the  fore- 
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arm  aad  1^  and  the  ribs,  may  become  united  by  an  esuberaot  callus 
wbeo  either  one  or  both  are  broken.  This  consolidation  is  most  likely 
to  occur  when  both  bones  are  broken  at  the  sanie  level,  and  when  dis- 
pjicement  of  one  or  more  of  the  fragments  diminishes  the  normal 
interval  between  them.  The  mass  of  granulations  developed  about 
one  fracture  becomes  continuous  with  Ihat  developed  about  the  other, 
and  ossification  follows.  The  presence  of  an  interosseous  membrane 
bvorg  thb  reealt,  for  this  tissue  has  the  same  tendency  to  ossify  that 
is  shown  by  other  white  fibrous  tissue  in  the  presence  of  a  productive 
ostitis.  The  effect  of  this  consolidation  is,  of  course,  to  prevent  inde- 
pendeat  motion  of  the  two  bones,  and  while  of  no  importance  in  the 
leg  and  of  little,  if  any,  in  the  ribs,  it  produces  a  very  serious  disability 


'1  the  forearm  by  abolishing  pronatiou  and  supination.  It  ow'Jision- 
%  bappeos,  when  two  bones  arc  broken  at  the  same  luvcl,  that  the 
aliases  grow  into  contact  with  each  other  but  do  not  unite.  Their 
^joining  surfaces  are  smooth  and  together  form  a  sort  of  latfiiil  joint 
which  may  allow  movement  of  one  upon  the  other. 

When  the  line  of  fracture  follows  that  of  a  still  existing  epipliysesil 
cartilage  either  wholly  or  in  part,  and  the  fragments  arc  not  displaced, 
union  apparently  takes  place  as  readily  as  after  simple  fracture,  hut 
nothing  positive  is  known  of  the  details  of  the  process.  The  injury 
iloea  not  necessarily  interfere  with  the  subsequent  {growth  of  the  bone; 
the  layer  of  cartilage  may  remain  unossified  and  perform  its  functions 
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as  before;  but  it  is  known  from  the  results  of  ezperimeDts  upon  ani- 
mals, and  from  cases  of  inflammatory  disease  and  from  some  of  trau- 
matic separation  without  displacement,  that  the  effect  of  irritation  oS 
the  epiphyseal  cartilage  is  sometimes  to  hasten  its  ossification,  and  thus 
arrest  the  growth  of  the  limb.  This  last  result  must  certainly  be  pro- 
duced when  the  epiphysis  is  dislocated  by  the  fracture  and  ig  not 
restored  to  its  place.  Gurlt  quotes  a  case  of  separation  of  the  upper 
epiphysis  of  the  humerus  whicli  showed  on  dissection  three  years  later 
a  false  joint  between  the  fragments.  The  head  of  the  bone  was  united 
to  the  scapula,  and  (he  movements  of  the  limb  were  free. 

Finally,  failure  of  union  after  fracture  may  be  due  to  arrest  of  tbe 
reparative  proceBs  in  the  granulation  stage,  ossification  not  taking  place 
and  the  bond  between  the  fragments  remaining  fibrous,  or  to  tbe  wide 
separation  of  the  fragments,  or  to  the  interposition  of  a  bundle  of  mus- 
cular tissue,  or  to  the  insufficiency  of  the  blood^supply  of  one  of  the 
fragments.  This  condition,  eB))ecialIy  as  seen  after  fracture  of  tbe 
shaft  of  a  long  bone,  is  considered  in  detail  in  ChapterVIII.,  Pseudar- 
throsis.  Examples  at  other  points  than  the  shaft  are  furnished 
especially  by  the  patella  and  olecranon  (direct  longitudinal  separation), 
and  by  some  fractures  of  the  neck  of  the  femur  where  the  cause  lies 
in  an  excess  of  the  rarefying  process,  by  which  the  neck  is  destroyed, 
or  in  the  cutting  off  of  the  blood-supply  by  complete  rupture  of  the 
periosteum  of  the  neck  which  carries  vessels  to  the  head. 


fracture  of  tbe  olecranon  :  fibroua  union.    (MAUi 


Olinical  Ooorse.  This  varies  with  the  position  and  character  of 
the  fracture  and  especially  with  the  complications  arising  from  the 
peculiarities  of  the  fracture  and  the  health  and  age  of  the  patient. 
Ordinarily,  in  simple  cases,  after  the  primary  reaction  of  the  injury 
has  subsided  and  an  appropriate  treatment  has  been  established,  the 

})atient  goes  on  to  recovery  without  pain,  fever,  or  other  disturbance  of 
lis  general  health,  and  incommoded  only  by  the  disability  of  tbe  limb 
and  the  confinement  to  which  he  is  subjected.  But  in  the  alcoholic 
this  tranquil  course  may  be  promptly  interrupted  by  the  onset  of  a 
pnciimunin  or  an  attack  of  delirium  tremens;  and  in  the  old,  confined 
to  bed  by  a  Imiken  thigh  or  leg,  the  priuiary  shock  may  be  sufficient 
to  cause  death  in  the  first  few  days,  or  the  general  health  may  begin 
to  suffer  about  the  third  week,  and  death  follow  after  a  short  interval 
marked  by  symptoms  of  hypostatic  pneumonia  or  mild  delirium  and 
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gradual  failing  of  the  strength.  And  very,  very  rarely,  even  in  simple 
cases  and  vrithout  the  slightest  warning,  death  may  come  suddenly  In 
the  first  few  days  by  fat  embolism  of  the  lungs,  or  at  a  later  period  by 
a  cardiac  or  pulmonary  embolus  detached  from  a  thrombus  in  some 
laige  vein. 

For  the  first  day  or  two  the  patient  may  suffer  pain  at  and  near  the 
fracture,  augmented  by  muscular  twitchings,  and  considerable  discom- 
fort from  the  weiffht  and  tension  of  the  swollen  limb;  and  if  the  bone 
is  a  large  one  (tnigh,  leg,  arm)  and  the  fright  and  emotion  at  the 
time  of  the  accident  extreme,  the  symptoms  of  shock  may  be  well 
marked. 

The  temperature  usually  shows  a  rise  of  from  one  to  two  degrees 
Fahrenheit,  ''aseptic''  fever,  which  promptly  diminishes,  and  disap- 
pears within  a  few  days.  At  the  same  time  the  urine  may  contain  a 
small  amount  of  albumin  and  free  fat  and  hyaline  casts  enclosing 
brown  granules.  The  fat,  which  is  sometimes  sufficient  to  form  a  dis- 
tinct layer  on  the  surface  after  standing,  is  thought  to  come  from  the 
crushed  marrow  of  the  bone,  and  the  variations  in  its  quality  and  the 
time  of  appearance  to  depend  upon  its  temporary  arrest  in  the  pul- 
monary capillaries  (fat  embolism,  7.  v.).  The  brown  casts  are  sometimes 
very  numerous,  but  more  often  are  wholly  lacking. 

The  limb  swells,  partly  because  of  extravasated  blood  and  shorten- 
ing, but  mainly  by  oedema;  the  swelling  reaches  its  maximum  on  the 
second  or  third  day  and  then  slowly  subsides.  The  skin  of  the  involved 
r^on  shows  a  yellowish  tinge,  the  result  of  staining  with  the  coloring 
matter  of  the  extravasated  blood,  and  ecchymoses  appear  at  points 
below  and  sometimes  above  the  fracture.  Larger  or  smaller  blebs 
appear,  especially  on  the  legs,  by  the  second  or  third  day,  and  may 
interfere  with  the  early  application  of  a  fixed  dressing. 

As  the  swelling  subsides  a  firm  ovoid  mass  becomes  recognizable, 
extending  above  and  below  the  fracture,  and  the  sensitiveness  on  press- 
ure diminishes;  this  mass  diminishes  in  size  and  increases  in  firmness 
as  time  passes,  the  abnormal  mobility  diminishes,  and  finally,  after  a 
length  of  time  which  varies  greatly  in  different  cases,  ceases,  and  union 
IS  then  effected,  although  not  so  firm  as  it  will  ultimately  become  after 
ossification  shall  have  been  completed.  A  small,  hard  mass  can  still 
he  felt  at  the  seat  of  fracture,  which  will  slowly  diminish  for  months, 
perhaps  for  years. 

Other  things  being  equal,  and  bone  for  bone,  less  time  is  recjuired  to 
<^raplete  repair  in  children  than  in  adults;  and  fractures  heal  as  rap- 
idly in  one  sex  as  in  the  other,  and  in  the  old  as  rapidly  as  in  the 
middle-aged.  As  a  general  rule,  too,  the  lar<i:or  the  bone  the  longer 
the  time  required,  and  fractures  of  the  shaft  require  more  time  than 
those  of  the  spongy  ends,  and  those  with  uncorrected  displacement  more 
^an  those  in  which  the  normal  relations  have  been  maintained  or 
r^tored.  The  average  for  fractures  of  the  shaft  of  the  long  bones  in 
adults  varies  from  four  weeks  for  the  clavicle  or  forearm  to  eight  or 
nine  weeks  for  the  thigh. 

But  with  the  union  of  the  fracture  the  reeovery  of  the  patient,  espe- 
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ciallv  after  fracttireB  of  the  limbs,  is  not  yet  complete.  The  circulation 
of  the  part,  the  skin,  the  muscles,  uml  the  neighboring  joiuts  have  yet 
to  recover  from  the  disabilities  imposed  upon  them  by  the  primary 
injury  or  by  the  prolonged  disuse  of  the  limb.  The  skin  is  harsh  and 
dry;  the  limb  swells  and  shows  veiious  congestion  when  used,  and 
especially  when  dependent,  presumably  because  of  plugging  of  the 
veins  and  possibly  because  of  rupture  of  lymphatic  channels;  the  joints 
are  awolleo,  stiff,  and  sensitive.  As  a  rule,  all  these  features  disap- 
pear under  use,  and  more  rapidly  in  the  young  than  in  the  old,  but 
occasionally  some  of  tbem  persist  for  a  long  time.  (See  Cliapler  X., 
Prognosis.)  Their  duration  can  usually  be  shortened  by  appropriate 
treatment,  especially  by  massage  and  mobilization  of  the  joints. 

The  course  of  the  case,  as  thus  sketched,  may  be  greatly  modified  by 
exceptional  severity  of  the  injury,  by  associated  lesions,  or  by  a  wound 
or  contusion  which  makes  the  fracture  compound  either  immediately 
or  after  the  lapse  of  a  few  days.  In  tiie  severe  cases,  with  more  splin- 
tering of  the  bone  and  laceration  of  the  soft  parts,  the  pain,  swelling, 
and  general  and  local  reaction  are  greater  and  more  prolonged,  but 
very  rarely  end  in  suppurelion. 

The  direct  implication  of  a  joint  in  a  fracture,  or  the  spread  to  it  of 
tlie'neighboring  reaction,  or  the  presence  of  a  concomitant  sprain,  as 
is  so  often  seen  at  the  knee  in  fractures  of  the  thigh,  adds  an  arthritis 
which  increases  the  pain  and  discomfort,  and  may  delay  recovery  or 
diminish  its  completeness. 

In  compound  fractures  with  a  small,  clean  wound  in  unbruised  skin 
the  local  and  general  reaction  is  even  less  tlian  iu  simple  fracture,  pre- 
sumably because  the  extravasated  blood  escapes  through  the  wound, 
with  consetjuently  less  tension  and  less  absorption  of  fibrin-ferments  to 
cause  fever.  Under  appropriate  treatment  such  a  wound  heals  in  a 
few  days,  and  the  course  is  tlienceforth  that  of  a  simple  fracture. 

In  comjround  fractures  with  bruising  of  the  skin  that  prevents  pri- 
mary union  of  the  wound,  and  iu  those  made  compound  by  the  slough- 
ing of  the  bruised  skin,  the  course  may  be  very  different.  It  is  ^at 
of  a  deep,  lacerated  wound,  from  whose  walls  slonghs  must  be  cast  off, 
and  in  which  suppuration  is  inevitable  and  serious  infection  possible. 
In  the  milder  forms  the  suppuration  is  slight  and  limited  to  the  super- 
ficial portions  of  tlie  wound,  and  the  course  is  practically  that  of  a 
simple  fracture  with  only  the  delay  due  to  tardier  union  of  the  bone 
and  cicatrization  of  the  wound.  But  in  the  severer  forms  all  the  local 
and  general  symptoms  are  more  marked,  the  swelling  is  greater,  the 
fever  higher  and  persistent.  If  treatment  fails  to  overcome  the  infec- 
tion the  pus  burrows  amid  the  muscles,  neighboring  abscesses  form, 
with  chills  and  exacerbation  of  the  fever,  and  amputation  may  be  indi- 
cated to  save  the  imperiled  life.  Or,  by  counter-openings,  drainage, 
and  the  free  use  of  antiseptics,  the  suppuration  may  be  brought  under 
control,  and  then  the  patient  pursues  his  weary  course  toward  conva- 
lescence through  the  jmins  and  perils  of  the  slow  casting  off  of  necrotic 
fragments  of  the  bone  and  the  tardy  formation  and  ossification  of  the 
granulations  that  must  take  their  place.    Such  cases  are  ofteu  despair- 
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inglj  slow  in  reaching  solid  union  and  closure  of  the  sinuses,  and  still 
longer  io  r^aining  use  of  the  limb.  The  callus  is  large,  the  cicatrix 
adherent  and  sensitive,  the  adjoining  muscles  hampered  by  adhesions. 
The  condensation  of  the  callus  is  liable  to  become  extreme  in  portions, 
because  of  the  prolongation  of  the  irritation,  and  thereby  to  cause  par- 
tial necroses  which  prolong  or  renew  the  suppuration  in  the  efforts  to 
cast  them  out,  so  that  the  sinuses  may  persist  for  years  with  longer  or 
shorter  interruptions. 
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CHAPTER   VI. 

COMPLICATIONS  AND  REMOTE  CONSEQUENCES. 

These  may  be  local  or  general,  and  the  complicatioDS  may  be  llie 
direct  and  immediate  result  of  the  primary  violence  or  the  later  reault 
of  the  primary  lesions,  of  infection,  or  of  constitutional  conditions. 
•Some  are  peculiar  to  fractures,  others  may  arise  also  in  connection  with 
other  forms  of  injury. 

Early  Local  Complications. 

Skin.  The  sharp  point  of  the  upi)er  main  fragment  may  be  forced 
through  the  overlying  muscles  and  fascia  and  perforate  the  skin  or 
become  engaged  in  its  deeper  layers  in  such  a  way  that  its  reduction  is 
difhcult,  or  it  may  make  such  pressure  upon  the  unbroken  skin  that 
the  latter  will  slough  at  the  point  of  pressure  in  the  course  of  a  few 
days.  The  firat  condition  may  sometimes  be  corrected  by  traction  upon 
the  lower  segment  of  the  limb,  but  usually  an  incision  will  be  neces- 
sary to  effect  a  complete  reduction  of  the  displacement.  If  perforation 
has  taken  plac«  the  opening  should  be  at  once  enlarged,  for  this  does 
not  add  to  the  chance  of  infection,  and  greatly  simplifies  reduction. 

Pressure  upon  the  unbroken  skin  must  be  relieved  by  reduction,  or 
at  least  by  diminution  of  the  displacement;  and  if  this  is  not  possible 
the  bone  should  lie  exposed  by  incision  and  the  projecting  jMirtion  cut 
away,  for  such  a  wonnd  can  be  so  protected  that  it  will  heal  promptly, 
while  one  made  by  sloughing  will  surely  suppurate,  and  even  if  danger- 
ous infection  thereby  of  the  seat  of  fracture  is  avoided,  yet  the  woimd 
will  be  slow  to  heal,  and  will  leave  an  adherent  and  possibly  sensitive 
scar. 

The  sloughing  of  the  skin  contused  by  the  primary  violence  is  rare 
except  in  connection  with  comjionnd  fracture — that  is,  violence  which 
ie  sufficient  to  kill  the  skin  generally  breaks  it.  Theoretically,  it 
would  be  well  immediately  to  remove  all  skin  and  other  tissues  that 
have  been  thus  killed,  in  order  more  surely  to  avoid  infection  ;  but  the 
limits  of  snch  destruction  cannot  be  determined  with  sufficient  accu- 
racy. A  fairly  accurate  estimate  of  tlie  probability  of  sloughing  and 
its  extent  can  be  made  by  applying  a  rubber  bandage  tightly  to  the 
limb  for  a  few  minutes,  as  in  producing  artificial  ischtemia  for  opera- 
tion, and  noting  the  areas  which  do  not  share  in  the  blush  following 
its  removal.  This  test  is  fairly  accurate  except  for  areas  of  skin  on  the 
distill  side  of  long  transverse  wounds;  such  generally  remain  pale,  even 
if  viable.  It  is  important  promptly  to  remove  the  dead  skin  in  order 
to  check  the  spread  of  infection.  After  its  removal  the  raw  surfaces 
must  be  protected  with  sterile  or  antiseptic  dressings. 

Bloodvessels.     Rupture  or  serious  bruising  of  the  main  vessels  of  a 
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limb  is  a  serious  but  infrequent  complication.  Among  the  more  impor- 
tant vessels  that  have  been  thus  injured  in  simple  fracture  are  the 
middle  meningeal  and  carotid  arteries  in  fractures  of  the  skull^  the 
subclavian  vein  and  the  acromial  branch  of  the  acromio-thoracic 
arteiy  in  fractures  of  the  clavicle,  the  brachial  and  axillary  artery  in 
fractures  of  the  humerus,  the  popliteal  artery  and  vein  in  those  of  the 
lower  end  of  the  femur,  and  the  anterior  tibial  in  those  of  the 
1^.  Id  compound  fractures  the  same  vessels  and  also  those  lying  at  a 
greater  distance  from  the  bone  may  be  injured. 

The  rupture  of  an  artery  in  a  simple  fracture  may  lead  to  fatal 
hemorrhage,  even  if  the  vessel  is  a  small  one,  in  case  the  blood  can 
escape  into  a  large  natural  cavity,  as  in  a  unique  case  of  fatal  hemor- 
rhage following  rupture  of  a  small  branch  of  an  intercostal  artery  after 
fractare  of  a  rib;^  but  in  a  limb  it  leads  either  to  the  formation  of  a 
traumatic  aneurism  or  to  gangrene.  The  rupture  may  be  immediate 
or  it  may  occur  after  a  few  days  by  sloughing  of  the  bruised  vessel. 

The  symptoms  are  a  rapidly  increasing  local  swelling,  which  pulsates 
after  it  has  ceased  to  increase,  and  (in  the  case  of  the  main  artery) 
abseDce  of  the  pulse  in  its  distal  branches.  Pulsation  in  the  swelling 
is  not  pathognomonic,  for  it  can  be  communicated  from  an  underlying 
Mtery,  Gangrene  is  more  directly  due  to  interference  with  the  venous 
flow  by  the  pressure  of  the  swelling  than  to  loss  of  arterial  supply, 
and  ooosequently  appears  in  the  ''moist''  form,  characterized  by 
swelling,  duskiness,  and  coolness  of  the  limb. 

The  object  of  early  treatment  is  to  check  the  hemorrhage  and  favor 
the  venous  flow  by  elevation  of  the  limb,  possibly  combined  with 
digital  pressure  upon  the  main  trunk  or  with  snug  bandaging  from  the 
lower  end  of  the  limb  to  a  point  well  above  the  injury.  If  a  well- 
defined  aneurism  fonns  it  may  be  treated,  after  union  of  the  fracture 
has  taken  place  or  is  well  advanced,  by  proximal  or  local  ligature  of 
the  artery.  Possibly,  if  gangrene  threatened,  the  limb  niig:ht  bo  saved 
by  a  free  incision  through  which  the  escaped  blood  could  be  turned 
out,  thus  relieving  the  pressure  on  the  veins,  and  by  tying  tlie  artery. 

In  compound  fractures  the  diagnosis  is  made  by  the  profuseuess  and 
arterial  character  of  the  bleeding;  and  the  treatment  is  to  tie  the  artery 
at  the  point  of  injury. 

Rupture  of  a  large  vein  cannot  be  certainly  recognized  in  a  simple 
fracture,  and  its  treatment  is  controlled  by  that  of  the  gangrene  \vliieh 
It  may  cause.  In  compound  fractures  the  vessels  may  sometimes 
he  seen  and  tied,  but  probably  the  associated  lesions  will  be  such  that 
amputation  will  be  indicated. 

Thrombosis  of  an  artery,  and  doubtless  also  of  a  vein,  may  be  caused 
by  the  direct  violence  which  causes  a  fracture.  I  have  seen  examples 
in  the  arteries  of  the  arm  and  leg  broken  by  the  passage  of  a  wheel, 
the  condition  being  found  on  examination  of  the  limb  after  amputation 
hecause  of  gangrene,  and  others  have  been  reported.  Thrombosis  of 
*  vein  may  be  caused  by  the  pressure  of  a  displaced  fragment.  A 
case  involving  the  femoral  vein  and  ending  in  gangrene  and  amputa- 

1  London  Medical  Times  and  Gazette.  1860,  ii.,  p.  607. 
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tion  is  reported  in  the  Deutsche  med.  Wochenackriff,  June  8,  1S9'2,  p. 
549. 

Gangrene  mav  be  local  or  general;  the  former  tlie  result  of  crushing 
of  the  skiu  and  other  soft  parts  in  direct  fracture,  the  latter  the  result 
of  injury  to  or  compression  of  the  ve&^Is  or  of  tight  bandaging. 

Local  gangrene  is  manifested  by  the  darkening  and  hardening  of  an 
area  of  skin  surrounded  by  an  inflammatory  zone;  the  swelling  and 
fever  are  more  marked  and  persistent,  and  when  the  dry  patch  is  split 
or  cut  away  an  abundant  thin,  pink  or  dark,  and  offeusive  exudate 
e*;ape8  from  beneath  it  and  from  the  adjoining  aul>ciitaneous  and  inter- 
muscular planes.  The  infection  must  be  combated  by  free  removal  of 
the  dead  and  dying  tissues,  irrigation,  aud  drainage.  The  danger  of 
general  infection  is  great,  and  amputation  is  often  required  to  save  life. 

Gangrene  of  the  limbs  is  usually  of  the  moist  form  and  begins  with 
coolness  and  discoloration  of  the  toes  or  fingers,  the  latter  beginning 
as  a  deep-red  color  and  soon  changing  to  purple  and  grayish- black. 
Dark  blebs  may  appear  on  the  surface,  or  the  epidermis  may  be  exten- 
sively but  slightly  raised  by  a  thin,  dark  serum.  If  taken  in  time, 
and  if  the  cause  can  be  removed,  as  in  tight  bandaging,  the  life  of  the 
part  may  be  preserved,  and  I  have  thought  that  keeping  the  limb  in 
hot  water  (100°  to  102°  F.)  was  helpful;  but  the  vitality  of  the  skin 
is  greater  than  that  of  the  muscles,  so  that  even  if  the  circulation 
returns  in  the  former  the  muscles  may  yet  dieint^rate  and  the  limb 
be  lost,  I  saw  this  result  in  a  case  of  fracture  of  the  olecranon  which 
had  been  treated  by  the  immediate  application  of  a  plaster-of-Paria 
dressing.  The  patient  entered  the  hospital  on  the  fifth  day,  with  the 
uncovered  hand  black  and  swollen;  the  dressing  was  removed,  and  the 
limb  placed  in  a  hot  bath.  Two  days  later  circulation  was  re-estab- 
lished in  the  skin  of  the  hand  and  forearm,  but  a  week  later  inci»ons 
had  to  be  made  in  the  forearm,  through  which  the  muscles  appeared 
wholly  disorganized  and  pulpy. 

It  must  be  borne  in  mind  that  even  a  narrow  circular  constriction, 
as  by  a  band  of  adhesive  plaster,  is  sufficient  to  produce  this  disastrous 
result  and  is,  perhaps,  even  more  likely  to  do  so  than  an  cfjually  tight 
bandage  covering  the  limh.  Consequently  the  longitudinal  strips  of 
plaster  used  in  making  traction  should  not  be  reinforc^ed  by  the  circular 
strips  which  are  soraelinies  applied  with  the  idea  of  keeping  the  former 
more  securely  iu  place. 

Degeneration  and  contraction  of  tlie  muscles,  tJie  result  of  arreted 
blood-snpply  by  bandaging,  is  occasionally  seen;  it  is  a  lower  grade  of 
the  change  mentioned  in  tne  preceding  section.  Volkmann,  who  first 
described  it,  gave  it  the  name  "  ischEemic  contraction."  It  is  most 
frequently  seen  in  the  forearm  and  is  marked  by  atrophy  and  shorten- 
ing of  the  muscles,  the  fingers  being  [lennanently  flexed.  This  change 
is  brought  about  by  rapid  degeneration  of  the  muscular  fibres  and 
subsequent  reactive  increase  and  contraction  of  the  connective  tissue. 
It  is  to  be  distinguished  from  similar  contractures  due  to  nerve  injury 
or  disease  by  Its  prompt  apjiearance.  In  the  less  severe  cases  some- 
thing may  be  gamed  by  massage,  electricity,  and  persistent  efforts  to 
straighten  the  fingers. 
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Suppuration  in  simple  fractures  is  very  rare,  and  when  it  occurs  it 
appears  to  be  due  to  auto-infection,  by  germs  carried  by  the  blood  and 
possibly  brought  from  some  suppurating  focus  in  a  distant  portion  of 
the  body,  as  a  furuncle;  rough  handling  of  the  broken  limb  and 
neglect  of  proper  care  apparently  favor  its  occurrence.  It  promptly 
makes  the  fracture  compound  by  spontaneous  or  surgical  opening, 
and  the  course  and  prognosis  are  then  those  of  open  infected  frac- 
tures. 

Suppuration  in  compound  fractures  can  generally  be  prevented  or 
restricted  to  the  superficial  layers  when  the  wound  is  small  and  its 
edges  not  contused,  as  is  ordinarily  the  case  in  fractures  by  indirect 
violence.  The  later  its  appearance,  the  less  likely  is  it  to  spread  widely 
among  the  muscles  and  endanger  life. 

In  compound  fracture  with  bruising  and  extensive  laceration,  sup- 
puration may  remain  as  a  local  complication,  the  pus  escaping  freely 
to  the  exterior  and  the  infection  not  spreading  ;  the  graver  cases  will 
be  considered  in  the  following  section. 

Early  General  Complications. 

SepticaBmia.  This  grave  complication  occurs  in  compound  fractures 
and  in  simple  ones  followed  by  gangrene  of  the  limb  or  suppuration  at 
the  seat  of  fracture.  The  most  prompt,  rapid,  and  fatal  forms  are 
seen  in  compound  fractures  accompanied  by  much  bruising  and  lacera- 
tion of  the  soft  parts  and  in  those  patients  whose  vitality  has  been 
lowered  by  alcoholism,  constitutional  disease,  or  age. 

A  dusky-brown  tinge  discolors  the  skin  about  the  wound  and  spreads 
rapidly  upward,  especially  on  the  sides  and  back  of  the  limb;  the  torn 
muscles  become  gray  and  less  moist,  an  offensive  odor  appears  and 
grows  rapidly  more  marked,  and  a  thin  offensive  discharge  escapes  at 
the  surface  of  the  wound  and  can  be  pressed  out  from  its  recesses. 
The  limb  swells  far  above  the  fracture,  the  temperature  rises,  the 
patient  becomes  apathetic  and  slightly  delirious.  Occasionally  pressure 
with  the  fingers  upon  the  discolored  skin  provokes  the  slight  crackle 
of  emphysema,  evidence  of  decomposition  with  production  of  gas,  and, 
if  well  marked,  strongly  suggestive  of  the  presence  of  one  of  the  most 
rapidly  fatal  infections  known,  that  of  the  ^Wihrion  septique^'  of 
Pasteur,  or  the  bacillus  capsulatus  aerogenes  (Welch),  the  germ  of 
acute  gangrenous  septicaemia. 

Amputation  alone,  with  vigorous  disinfection  of  the  stump  and  of 
the  subcutaneous  tissue  throughout  the  discolored  area,  can  save  life, 
and  that  only  in  so  small  a  proportion  of  the  eases  that  no  one  can  be 
l)lame<l  for  declining  to  resort  to  it.  The  peroxide  of  hydrogen  appears 
to  be  a  valuable  antiseptic  in  these  eases;  it  can  be  forced  under  the 
skin  with  a  syringe  or  through  incisions  which  will  serve  also  for 
drainage.  I  have  never  known  a  case  in  which  the  septic  vibrio  was 
present  to  recover,  although  I  have  heard  of  one  or  two;  in  a  few  cases 
in  which  the  early  symptoms  indicated  its  presence  I  have  changed 
the  diagnosis  because  the  patient  did  not  fail  so  rapidly  as  I  anticipated, 
and  in  every  such  case  culture  tests  have  shown  its  al)sence.    Air  which 
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ionally  makes  it8  way  ihrougli  the  wound  into  the  adjoiaiag  cel- 
tiasiie  must  not  be  mistaken  for  the  gas  of  this  decomposition. 

In  the  leas  acute  easen  septic  infection  follows  the  ostablisliment  of 
suppuration  and  is  less  marked  locally  and  generally.  The  limb  swells 
and  becomes  discolored,  but  the  color  is  a  dusky  red  and  its  area  is 
limited;  thefiwelling  is  more  like  the  common  inflammatory  boggincHs, 
and  incisjone  into  it  give  exit  to  pua  or  inflammatory  eerum  which  has 
not  the  odor  of  decomposition.  Such  proc^iiscs  may  be  arrested  by 
free  incisioue,  drainage,  and  antiseptics;  but  complete  recovery  is  long 
delayed  by  necrosis  of  the  ends  of  the  fragments. 

Fat  Embolism.     As  has  been  stated  in  Chapter  III.,  free  fat  can  fre- 

?uently  be  found  in  the  urine  during  ihe  first  two  or  three  days  after 
racture.  It  is  reasonable  to  suppose  that  it  comes  from  the  lacerated 
marrow,  entering  the  circulation  either  directly  through  the  torn  and 
gaping  veins  of  the  bone  or  through  the  lymphatics.  When  thus 
taken  up  in  considerable  quantities  it  may  be  arrested  in  the  pul- 
mouart-  capillaries  or,  after  having  passed  through  those,  in  the  capil- 
laries of  the  systemic  circulation,  and  occasion  serious  symptoms  or 
even  death.  Although  the  subject  has  been  studied  by  several,  by 
observation  and  experiment,  since  Vou  Recklinghausen  lirst  noted  it 
in  1884  as  a  cause  of  death  by  plugging  the  pulmonary  capillaries,  its 
symptomatology  is  not  at  all  clear,  presumably  because  it  is  masked 
by  the  functional  disturbances  created  by  its  interference  with  the 
circulation  in  various  organs,  notably  the  brain.  There  is  even  reason 
to  think  that  it  has  something,  perhaps  much,  to  do  in  some  cases 
with  the  phenomena  classed  as  shock,  with  delirium  tremens,  which  is 
eo  much  more  common  after  fractures  than  after  other  injuries,  and 
with  the  pulmonary  oedema  and  eariy  pneumonias  of  the  alcoholic 
and  aged. 

The  pathological  conditions  revealed  ou  autopsy  are  (edema  of  the 
lungs  and  esteusive  plugging  of  the  pulmonary  capillaries,  and 
sometimes  even  of  the  arterioles,  with  free  fat,  similar  but  less  ex- 
tensive plugging  of  the  systemic  capillaries,  often  marked  by  small 
hemorrhages,  and  sometimes  extensive  filliug  uf  the  renal  glomeruli. 
The  local  reaction  is  that  of  the  beginning  of  infarction,  and  probably 
in  the  cases  which  survive  it  is  arrested  by  the  prompt  forcing  of  the 
fat  through  the  capillaries  and  the  re-establishraent  of  the  circulation. 
Since  the  emboli  are  not  septic  the  element  of  infection  does  not  enter 
into  the  case,  and  death  is  due  to  the  mechanical  interference  with 
the  nutrition  and  functions  of  the  parts  involved. 

The  symptoms  in  well-defined  cases  confiruied  by  autopsy  have 
begun  within  twcutv-four  hours  after  the  injury,  rarely  after  two  or 
three  days,  and  usually  with  quickening  of  the  respiration  that  some- 
times became  marked  dyspnrca;  undimlnlshefl  resonance  of  the  cliest 
and  abundant,  coarse  rSles;  little  or  no  fever;  face  at  first  pale,  then 
cyanotic;  unconsciousness  followed,  and  death  within  a  few  hours. 
In  other  cases  the  central  nervous  symptoms  have  been  the  most 
prominent:  unconsciousness,  noisy  and  stow  breathing,  muscular 
twitching,  and  even  convulsions,  and  sometimes  iiaralyses.  Most 
tragical  are  those  cases,  fortunately  very  rare,  in  which  the  complica- 
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tioD  proves  rapidly  fatal  in  a  young  and  healthy  patient  after  a  simple, 
comparatively  unimportant  fracture,  such  as  a  Pott's  at  the  ankle, 
with  which  the  idea  of  danger  to  life  is  never  associated. 

Treatment  is  apparently  almost  powerless  to  help;  the  indications 
are  to  prevent  further  crushing  of  the  marrow  by  immobilization  of 
the  limb,  to  stimulate  the  heart,  and  to  aid  the  respiration  by  inhala- 
doDs  of  oxygen  when  dyspnoea  is  present. 

DeUrinm  tremens  is  a  not  infrequent  complication  of  fracture  in  hos- 
cases.  The  course  is  less  severe  and  the  prognosis  better  than 
in  cases  not  excited  by  traumatism.  Its  occurrence  appears  to  be 
favored  not  only  by  the  traumatism,  but  also  by  the  withdrawal  of 
the  customary  stimulant  which  usually  follows  admission  to  a  hospital, 
and  I  have  found  it  advisable,  therefore,  as  routine  practice  to  give 
alcohol  in  moderate  quantities  during  the  first  week  to  those  injured 
who  are  habitual,  even  if  not  excessive,  drinkers.  The  attack  begins 
with  restlessness  and  sleeplessness,  and  when  fully  developed  presents 
the  usual  symptoms.  In  addition  to  alcohol,  sedatives  are  indicated, 
together  with  cathartics  and  a  light,  nutritious  diet.  Usually  the  attack 
subsides  after  one  good  night's  rest  has  been  obtained.  Care  must 
be  taken  not  to  give  alcohol  too  freely,  lest  it  should  provoke  an  attack. 

TetamiB  is  a  rare  complication,  almost  unknown  in  simple  fractures 
and  much  more  frequent  in  compound  fractures  of  the  hand  and 
fiu^rs  than  in  those  of  other  bones.  Excluding  those  of  the  hand 
and  fingers,  I  have  seen  it  only  in  one  fracture  of  the  femur  (gunshot) 
and  io  two  of  the  forearm  (compound).  Although  the  microbic  nature 
of  the  disease  has  been  established,  it  is  noteworthy  that  many  of  the 
attacks  are  preceded  by  a  sudden  fall  in  the  temperature  of  the  air. 
One  of  my  cases  developed  after  such  a  fall,  and  on  the  same  day  two 
cases  occurred  in  two  other  hospitals  in  the  city. 

Pneumonia,  developing  on  the  second  or  third  day,  is  a  rather  fre- 
quent aod  dangerous  complication.  Reference  has  been  made  to  its 
po^ible  origin  in  fat  embolism  of  the  lungs.  It  begins  more  fre- 
quently without  a  chill  than  with  one,  and,  in  our  hospital  cases  at 
least,  is  likely  to  run  a  rapid,  severe  course,  with  high  fever  and 
delirium,  often  terminating  fatally  in  three  or  four  days. 

Pneumonia  appears  also  as  a  late  complication  in  the  old  and  feeble, 
beginning  insidiously,  and  pursuing  an  asthenic  course,  with  moderate 
fever  and  mild  delirium,  and  ending  usually  in  unconsciousness  and 
death.  Prolonged  recumbency  is  thought  to  favor  its  occurrence  by 
promoting  venous  congestion  of  the  lungs,  but  it  appears  to  me  to  be 
rather  a  relatively  unimportant  incident  in  a  general  failing  of  the 
strength  which  is  usually  manifest  a  few  days  before  the  signs  of  con- 
solidation appear,  and  to  which  the  death  appears  to  be  due  quite  as 
Dauch  as  to  the  pneumonia.  I  have  learned  to  look  for  this  change 
specially  in  fractures  of  the  neck  of  the  femur  in  the  old  and  feeble. 

Late  Local  Complications. 

The  callus  may  be  excessive,  painful,  or  weaky  or  may  become  the 
scat  of  a  sarcoma.     A  callus  may  be  unusually  large,  *^ exuberant,'^ 


72 


FRACTURES. 


either  because  tbe  fragments  remain  widely  displaced  daring  repair, 
or  because  ossification  extends  far  beyond  tbe  ui§iial  limits,  or  because 
tbe  preseuce  of  a  necrotic  fragment  maintains  irritation  and  delays  the 
termination  of  the  productive  process.  The  first  variety  is  not  prop- 
erly to  be  termed  a  oomplicatiou,  for  tbe  size  of  tbe  callus  is  necessary 
to  firm  union.  Tbe  second  is  seen  especially  in  the  neighborhood  of 
joints,  as  the  result  of  the  persistent  displacement  of  a  fragment,  or  of 
ossification  of  muscular  attachments,  ligaments,  or  capsule  in  tbe  old, 
or  of  exaggerated  productive  activity  of  the  periosteum  in  the  young. 
The  third  is  ratber  common  after  coraixiuod  frai:;tureB  tliat  have  sup- 
purated. 


Inlm-»rtlrular  ffsclure  ofihe  lower  end 
of  the  bumoruB,  wUh  eiubennt  callus, 
eipeclttllr  la  Iioal. 


Enlargement  near  a  joint  may  mechauically  restrict  its  range  of 
motion,  and  at  other  points  it  may,  in  like  manner,  interfere  with 
the  action  of  a  muscle  or  muke  disabling  pressure  upon  a  ner\'e  op 
interfere  with  the  venous  circulation  in  tiie  limb. 

Vircbow  has  suggested  that  a  callus  may  continue  to  increase  for  a 
long  time  by  tbe  progressive  ossification  of  ligaments  and  tendons  in- 
cluded in  it,  just  as  those  tissues  ossify  under  other  irritating  condi- 
tions. A  sudden  increase  may  take  place  in  consequence  of  premature 
use  of  the  limb  by  ^yhieh  the  union  Is  loosened  and  tbe  irritation 
renewed,  but  such  increase  is  temporary  and  is  due  to  a  renewal  of 
the  irritative  reaction  In  the  soft  parts  which  is  manifest  in  tbe  early 
days  of  a  fracture  and  then  produces  the  swelling  about  the  injury, 

An  exuberant  callus  may,  and  usually  does,  diminish  in  size,  bat 
not  sufficiently  to  remove  marked  obstacles  to  function.  Such  removal 
can  be  effected  only  by  surgical  measures,  the  cutting  away  of  the 
exuberant  mass;  local  applications  made  to  the  surface  with  the  object 
bi  promoting  its  absorption  are  useless.     Tbe  same  presaure-effeels 
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can  be  prodaced  by  persistent  displacement  of  the  fragments^  and  it 
is  not  always  possible  to  determine,  previous  to  operation,  whether 
the  offending  mass  is  a  fragment  or  the  callus. 

Painfalness  of  the  callus  may  begin  early  in  the  course  of  repair 
and  persist  long  after  union  has  become  complete,  or  it  may  begin 
after  an  interval,  sometimes  a  very  long  one.  Many  patients  com- 
plain of  dull  pain  in  the  limb  for  months,  even  for  years,  after  the 
lojary,  especially  after  prolonged  use  and  in  connection  with  changes 
io  the  weather,  but  the  cases  in  which  the  pain  is  limited  to  the  callus 
are  rare.  The  late  form,  that  in  which  the  pain  begins  after  an  in- 
terval, is  clearly  inflammatory,  the  inflammation  being  generally  a 
recurrence  in  an  old  suppurative  focus,  manifesting  itself  by  fever, 
swelling,  and  tenderness,  and  relieved  by  spontaneous  or  surgical 
e\^cQation  of  the  pus. 

The  early  continuous  form  is  not  inflammatory,  but  the  causes  are 
not  always  clear.  The  pain  has  been  attributea  to  pressure  upon  a 
oerve  either  without  or  within  the  callus,  to  a  neuritis  set  up  by  in- 
jury of  a  nerve  at  the  time  of  the  accident,  as  is  seen  also  after  wounds 
involving  only  the  soft  parts,  and  to  a  supposed  persistent  osteitis  or 
an  osteo-nearalgia  (Goeselin),  the  cause  of  which  is  equally  hypothet- 
ical. Hie  pain  may  b^n  early  in  the  formation  of  the  callus,  or 
notantil  after  union  has  become  complete;  it  may  be  continuous  or 
intermittenty  and  exacerbated  at  night  or  by  change  in  the  weather. 
It  most  be  distinguished  from  pain  due  to  injury  of  or  pressure  upon 
a  nerve. 

Counter-irritation  on  the  surface  has  given  relief,  and  I  should  sup- 
pose that  in  the  rebellious  cases  it  would  be  advisable  to  incise  the 
periosteum  or  to  cut  into  or  chisel  away  the  bone. 

The  development  of  a  tumor,  sarcoma,  at  the  site  of  a  healed  frac- 
ture, within  a  few  weeks  or  after  an  interval  of  several  years,  has  been 
occasionally  observed,  and  apparently  belongs  in  the  same  etiological 
group  as  that  of  sarcomata  following  other  injuries  of  bone  or  soft 
tissues.  Still  rarer  is  the  development  of  carcinoma  after  fracture  in 
those  who  have  or  have  had  a  carcinoma  at  another  point.  Pearce 
Gould  (Lancet,  April  25,  1896)  refers  to  one  such  case,  fracture  of  the 
humerus  in  a  lady  whose  breast  had  been  removed  for  carcinoma  five 
years  previously;  he  explored  very  carefully  by  operation,  without 
finding  any  sign  of  tumor;  '*  two  months  later  an  extensive  growth 
had  appeared  at  the  seat  of  fracture.'^ 

Associated  Injury  of  a  Nerve.  A  nerve  may  be  bruised  or  completely 
ruptured  at  the  time  of  the  accident,  or  it  may  become  stretched  over  the 
6<lge  of  a  fragment  or  by  the  growling  callus,  or  compressed  within  a 
more  or  less  complete  canal  formed  about  it  bv  the  callus  or  bv  cica- 
tncial  tissue  developed  in  the  soft  parts.  Primary  rupture  of  a  motor 
ner\-e  Ls  liable  to  be  overlooked  at  first,  because  of  the  withdrawal  of 
the  limb  from  use  in  consequence  of  the  fracture,  but  it  is  not  prol)- 
able  that  the  resultant  delay  diminishes  the  chance  of  successfully 
uniting  the  divided  portions  by  operation,  and  on  some  accounts  the 
operation  is  more  free  from  risk  if  not  undertaken  until  after  the  frac- 
ture has  become  united.     The  diagnosis  of  rupture  cannot  always  be 
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safely  made  on  immediate  paralysis  of  the  muscles  supplied  by  the 
nerve.  I  once  operated  upon  a  case  of  supposed  rupture  of  the 
musculo-spiral  nerve  in  connection  with  fracture  of  the  shaft  of  the 
humerus,  and  found  the  uerve  untom  and  apparently  uninjured  for 
some  distance  above  and  below  the  fracture. 
It  must  also  not  be  hastily  assumed  that  aa 
operation  to  reunite  the  nerve  has  failed;  in 
two  cases  (musculo-spiral  nerve)  I  have  seen 
function  return  after  nearly  a  year  had  elapsed 
since  the  operation. 

The  compression  of  a  nerve  by  a  displaced 
fragment  may  abolish  its  ftmctions  or  may  ex- 
cite a  neuritis  manifested  by  modifications  irf 
sensibility  and  sometimes  by  great  pain;  simi- 
lar effects  may  be  produced  by  a  coincident 
contusion  of  the  nerve.  The  most  frequent  ex- 
amples are  in  fractures  above  the  elbow  and 
above  and  below  the  knee ;  occasionally  it  n 
seen  in  fractures  of  the  clavicle,  upper  end  of 
the  humerus,  and  pelvis. 

Similar  compression  may  be  made  by  the 
callus  upon  a  nerve  which  crosses  or  pasBea 
through  it.  Of  late  years  a  number  of  sadi 
cases  nave  been  operated  upon,  and  variooi 
gross  changes  noted  in  the  nerve,  which  ia 
usually  reduced  in  size  for  a  greater  or  les 
distance  and  shows  a  notable  enlargement  just 
above  the  point  of  pressure. 
The  treatment  consists  in  the  removal  of  the  correspouding  portion 
of  the  bone  or  callus,  and  this  should  be  done  freely.  I  have  tnought 
it  advisable  in  some  cases  to  interpose  a  strip  of  periosteum  or  ouer 
soft  tissue  between  the  nerve  and  the  cut  surface  of  the  bone  in  order 
to  diminish  the  probability  of  the  nerve  becoming  included  in  a  firm 
adherent  and  possibly  compressing  cicatrix. 

Weakness  of  the  callus,  which  should  not  be  confounded  with  delay 
in  consolidation,  is  manifested  in  two  ways :  by  its  yielding  under  une 
of  the  limb  after  union,  as  judged  by  the  usual  tesis,  has  appeared  to 
be  complete,  and  by  a  later  loss  of  its  strength  under  the  influence  of 
intercurrent  local  or  general  causes;  tlie  latter  is  also  termed  goftenirig 
or  absorption  of  the  callus,  and  in  either  ease,  if  fracture  occurs,  it 
is  termed  seconrlary  fracture.  The  weakness  may  be  due  to  insufG- 
ciency  in  the  amount  of  the  callus,  as  when  a  gap  has  been  created 
between  the  principal  fragments  by  their  displacement  or  by  loss  of 
l)one,  or  in  the  ossification  of  the  bond  uniting  the  fragments.  Ixi 
either  case  the  bony  bridge  uniting  the  fragments  is  not  strong  enough 
to  bear  the  strain  of  use,  anil  it  either  breaks  completely  or  yields 
enough  to  permit  an  angular  displacement. 

Softening  of  the  callus  under  the  influence  of  a  general  disease — 
e.  g.,  scurvy,  typhoid  fever,  erysipelas — lias  been  observed  in  a  few 
cases,  sometimes  after  the  lapse  of  many  montlis.     Clarke,  quoted  is 
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the  Traiti  de  Chirurgiej  reported  a  case  in  which  the  softening  ap- 
peared to  be  the  result  of  overwork  in  school.  The  callus  has  been 
lelt  to  diminish  in  size,  and  abnormal  mobility  to  reappear  without  the 
intervention  of  any  violence. 

Secondary,  or  *' iterative, '^  fracture  without  apparent  defect  or 
change  in  the  callus  is  a  not  infrequent  accident  due  to  premature  use 
of  the  limb  or  to  slight  external  violence.  Gosselin  tells  of  a  man 
twenty-five  years  old  who  broke  his  femur  six  times  in  twenty 
months;  the  fractures  occurred  in  the  second  week  after  he  began  to 
walk  and  in  consequence  of  a  slight  effort,  as  in  dancing,  running, 
and  trying  to  avoid  a  fall;  each  time  the  patient  had  left  his  bed  on 
the  forty-fifth  day.  The  symptoms  are  those  of  primary  fracture, 
but  usoally  less  marked. 

Arrest  of  growth  of  the  bone  is  occasionally  observed  in  the  young 
after  fracture  at  or  near  the  epiphyseal  cartilage.  (See  Separation  of 
the  Epiphyses,  Chapter  II.) 

Exaggeration  of  growth  of  the  bone  after  fracture  has  been  observed 
in  a  very  few  cases,  in  consequence  either  of  stimulation  of  the  epi- 

thyseal  cartilage  to  greater  activity  or  of  exaggerated  production  of 
one  at  the  fracture.  Cases  have  been  reported  in  which  a  consider- 
able shortening  noted  immediately  after  recovery  has  disappeared  in 
the  coarse  of  a  year  or  two.  There  is  usually  room  in  such  cases  for 
8ome  doubt  of  the  aocuracv  of  the  observation. 

Stiffiiess  of  the  joints  of  the  injured  limb  is  habitually  seen  after 
fracture  and  involves  not  only  those  of  which  the  broken  bone  forms 
Uart  but  also  those  at  a  distance  from  it,  especially  on  the  distal  side. 
It  is  most  marked  in  the  old  and  rheumatic  and  in  joints  directly  in- 
volved in  the  fracture  or  coincidently  sprained.  It  appears  promptly 
after  the  accident,  is  most  marked  when  the  splints  are  removed 
(unless  measures  have  meanwhile  been  taken  to  relieve  it),  and  in 
most  cases  disappears  slowly  under  use  of  the  limb.  If  a  joint  is 
involved  in  the  fracture,  or  otherwise  injured  at  the  moment  of  the 
accident,  a  traumatic  arthritis  may  follow  and  the  resultant  stiffness 
may  be  permanent;  and  in  the  old  and  rheumatic  more  or  less  limita- 
tion of  motion  may  remain  even  when  the  joint  has  not  been  directly 
injured. 

The  causes  of  the  stiffness,  exclusive  of  direct  injury  of  the  joint, 
are  to  be  found  in  injury  of  the  muscles,  oedema,  and  shortening  and 
loss  of  elasticity  in  the  peri-articular  tissues,  sometimes  because  of 
their  implication  in  the  irritative  reaction  following  the  injury,  and 
sometimes  because  of  the  enforced  quiet.  Stiffness  of  the  knee  and 
ankle  after  fracture  of  the  tbigh,  of  the  elbow  after  fracture  of  the 
arm,  and  of  the  wrist  and  fingers  after  fracture  of  the  forearm  is  con- 
stant and  often  very  persistent.  It  is  relieved  l)v  measures  which 
diminish  the  oedema  and  improve  the  circulation,  and  these  may  some- 
times be  employed  before  consolidation  of  the  fracture  is  complete: 
such  are  massage,  passive  motion,  and  position.  The  Hngers  stiffen, 
and  sometimes  very  rebelliously,  under  immobilization,  and  especially 
when  kept  fully  extended.  The  rule  should  therefore  be,  in  all 
injuries  of  the  upper  extremities,  to  leave  them  free  of  the  dressings 
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whenever  that  is  possible  and  to  inetruot  the  patient  to  move  them 
frequently  ;  when  they  must  be  confined  the  position  of  flexion  for 
the  fingers  and  abduction  for  the  thumb  is  to  l>e  preferred. 

Persistent  active  aud  passive  motion  of  the  joints  within  their  ex- 
isting range,  massage,  and  hot  and  cold  doticfaing  will  usually  increase 
the  range  and  freedom  rapidly;  in  the  young  and  young  adulis  little 
time  will  be  lost  by  simply  trusting  to  the  natural  use  of  the  limb  to 
restore  its  functions.     Patients  should  be  encouraged   to  disregard 

Eain  following  use  which  does  not  leave  the  joint  tender  the  next  day. 
limitation  of  motion  due  to  displaced  fragments  or  overgrowth   of 
callus  can  be  relieved,  if  at  all,  only  by  operation. 

Atrophjr  of  the  Muscles.  A  limb  that  has  long  been  withdrawn 
from  use  because  of  fracture  api^ears  smaller  above  the  seat  of  the 
injury,  and  also  below  it  if  the  oedema  lias  disappeared.  Advantage 
has  been  takeu  of  the  death  of  a  few  patients  at  this  period  to  weigh 
their  muscles,  aud  they  have  been  found  distinctly,  and  in  gome  cases 
notably,  smaller  than  those  of  the  opposite  limb,  the  loss  involving 
all  and  not  merely  those  of  some  group  supplied  by  a  nerve  that  might 
have  been  injured.  In  the  young  and  in  young  adults  the  loss  is 
600U  made  good,  but  in  others  and  in  cases  of  long  duration  the 
atropliy  may  persist  for  months  or  e\en  be  permanent  Various 
explanations  have  been  offered,  such  as  lack  of  use,  occlusion  in 
fixed  dressings,  diversion  of  nutritive  materials  to  form  the  calluB, 
and  reflex  trophic  dii^turbances  from  injured  nerve  branches,  but  none 
ia  free  from  serious  objections.  Massage,  electricity,  and  systematic 
exercise  are  the  measures  emploved  to  hasten  or  effect  recovery. 

Thrombosis  of  the  Velna  and  Embolism.  Thrtimbosis  of  some  of  the 
larger  veins  in  the  neighborhood  of  a  fracture  is  thought  to  be  rather 
common  and  to  be  the  cause  of  the  oedema  and  venous  congestion 
which  are  so  constant  and  troublesome  after  fracture  of  the  lower 
limb  when  the  patient  begins  to  walk.  Occasionally,  but  very  rarely, 
the  process  occupies  or  extends  intoa  vein  sufficiently  large  to  furnish  an 
embolus  which  is  carried  to  the  heart  or,  more  commonly,  through  it 
into  the  pulmonary  artery  aud  causes  death.  Virchow  published  in 
1846  such  a  ease  following  fracture  of  the  neck  of  the  femur,  and 
Dnrodi^'  collected  eight  other  cases  in  which  the  deaths  occurred  be- 
tween the  sixteenth  and  fifty-seventh  days.  One  fracture  was  of  the 
femur,  the  others  of  the  leg. 

The  symptoms  are  the  usual  ones  of  pulmonary  embolism:  sudden 
onset,  with  lividity  or  pallor,  dyspnrea,  prsecordial  distress,  and  death 
in  a  few  minutes. 
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CHAPTER  VII. 

TREATMENT. 

Generally  speakings  the  treatment  of  a  fracture  should  begin 
when  the  patient  is  first  seen,  but  by  this  it  is  not  meant  that  every 
indicatioQ  should  at  once  be  met  by  appropriate  measures;  even  the 
correction  of  the  displacement,  the  ''setting"  of  the  fracture,  and  the 
immobilization  of  the  fragments  may  have  to  be  left  undone  or  in- 
complete because  of  conflicting  and  dominating  conditions,  such  as 
extreme  swelling,  muscular  spasm,  or  associated  lesions.  A  delay  of 
even  several  days  is  usually,  in  respect  of  these  indications,  of  small 
importance,  for  the  preparatory  work  in  the  bone  and  soft  parts  goes 
on  notwithstanding  it,  and  when  finally  the  adjustment  is  made  the 
condition  differs  but  little  from  that  which  would  have  existed  had  it 
been  made  at  the  first 

A  much  more  important  indication  in  most  cases  is  to  prevent  addi- 
tional injury  while  the  patient  is  being  taken  home  or  to  hospital. 
The  danger  at  this  time  is  that  by  incautious  handling,  disordered 
movements,  or  injudicious  attempts  to  use  an  injured  limb  a  simple 
fracture  may  be  made  compound  or  additional  laceration  caused. 
This  risk  exists  especially  after  fracture  of  the  middle  or  lower  third 
of  the  leg  because  a  large  extent  of  the  surface  of  the  tibia  lies  im- 
mediately beneath  the  skin  and  the  end  of  a  fragment  can  easilv  be 
lorced  through  it.  The  surgeon  therefore  will  protect  the  limb  by  a 
temporary  splint,  when  such  protection  is  needed,  and  the  judicious 
layman  will  leave  the  patient  undisturbed  or  will  transport  him  re- 
cumbent. 

If  the  fracture  is  one  which  necessitates  confinement  to  the  bed,  the 
bed  should  be  narrow  and  high,  and  the  mattress  firm.  A  loner,  broad 
board  may  be  placed  beneath  the  latter  if  the  spring  mattress  is  soft. 
Specially  constructed  '*  fracture-beds,''  some  of  which  are  very  ingen- 
iously arranged,  are  convenient,  but  not  at  all  essential.  A  water-bed 
or  air-bed  is  of  the  greatest  value  in  the  treatment  of  fractures  of  the 
spine  in  minimizing  the  formation  and  duration  of  bed-sores. 

The  points  to  be  considered  and  the  indications  to  be  followed  by  the 
surgeon  called  to  treat  a  fracture  vary  greatly  in  different  eases  accord- 
ing to  the  bone  or  portion  of  bone  involved,  the  complications  that 
exist  or  are  to  be  feared,  and  the  age,  the  health,  the  habits,  and 
even  the  social  status  of  the  patient.  At  one  end  of  the  long  and 
varied  series  of  problems  which  present  themselves  he  has  only  to 
provide  the  simplest  means  to  protect  the  patient  from  additional  in- 
j'irv  or  pain  during  the  few  days  or  weeks  that  are  needed  for  repair; 
^t  the  other  the  highest  resources  of  his  art  are  required  to  save  life 
or  limb  or  to  preserve  function.     On  the  one  hand,  the  fracture  may 
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be  the  sole  thing  to  be  considered,  his  attention  most  be  unremittioglj 
given  to  the  position  of  the  fragments  and  their  maintenance  in  proper 
relations,  ana  his  skill  and  care  will  determine  the  character  of  the 
result;  on  the  other,  his  best  endeavor  may  be  powerless  to  affect  the 
position  of  the  fragments  or  modify  the  result,  or  the  fracture,  as  in 
many  of  the  base  of  the  skull,  may  be  a  wholly  unimportant  and 
negligible  incident  beside  the  associated  lesions. 

The  indications  for  treatment  arise,  therefore,  in  varying  degrees 
from  the  fracture  itself,  the  associated  lesions,  and  the  immediate  or 
late  local  or  general  effects  upon  the  patient.  Occasionally  they  conflict, 
and  the  surgeon  must  then  temporarily  disregard  some  or  he  most 
even  be  content  with  a  defective  local  result  because  an  attempt  to 
secure  a  better  one  would  involve  risks  disproportionate  to  the  advan- 
tage sought.  Those  directly  concerned  with  the  fracture  are  to  correct 
displacement  of  the  fragments,  if  such  displacement  exists  and  if  its 
correction  is  possible  and  advisable,  and  to  oppose  by  appropriate 
means  the  action  of  those  forces  which  might  reproduce  it,  such  as 
muscular  action,  swelling,  and  gravity.  This  correction  of  the  dis- 
placement is  termed  the  *'  reduction '^  or  ''  setting''  of  the  fracture. 

Reduction. 

Not  every  fresh  fracture  is  accompanied  by  a  displacement  that 
needs  to  be  corrected;  and  of  those  in  which  such  displacement 
exists,  in  not  every  one  is  reduction  possible  or  advisable;  and  some- 
times when  reduction  is  both  possible  and  advisable  circumstances 
require  that  it  should  be  delay ea. 

Fractures  without  a  displacement  that  needs  to  be  corrected  are 
many  and  varied,  such  as  most  simple  fractures  of  the  cranium,  of 
the  scapula,  of  the  ribs,  the  ilium,  the  shaft  of  the  fibula  or  ulna 
alone,  and  many  of  the  metacarpal  and  metatarsal  bones. 

Reduction  is  said  to  be  impossible  (although  in  most  cases  the  better 
term  would  be  inadvisable)  when  the  opposing  conditions  are  such 
that  they  cannot  be  overcome  by  the  methods  ordinarily  in  use,  and 
when  more  efficient  ones  would  involve  overbalancing  disadvantages 
or  risks.  The  causes  of  this  condition  are  varied;  among  them  may 
be  mentioned  the  interlocking  of  the  irregular  ends  of  the  main  frag- 
ments, the  interposition  of  soft  parts  or  small  fragments,  and  the 
small  size  and  inaccessible  position  of  a  fragment,  as  in  some  articular 
fractures.  When  the  fracture  is  of  the  shaft  or  subcutaneous  end  of 
a  long  bone  the  existence  and  character  of  the  displacement  are 
usually  recognizable,  but  when  one  of  the  principal  fragments  is  a 
part  of  the  articular  end  of  a  long  bone  and  is  thickly  covered  by 
muscle  or  masked  by  swelling,  not  only  the  character  but  even  the 
existence  of  the  displacement  may  be  in  doubt  and  remain  so  until 
after  repair  is  far  advanced.  In  such  cases  an  exact  diagnosis  can  be 
made  and  reduction  can  generally  ha  effected  by  the  aid  of  an  incision 
which  exposes  the  seat  of  fracture,  but  although  the  probability  that 
such  an  operation  in  experienced  hands  and  under  proper  precautions 
would  be  followed  by  disaster  is  small,  yet  the  evils  of  such  a  result, 
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if  it  should  follow,  are  so  greatly  in  excess  of  those  resulting  from 
the  persistence  of  the  displacement  that  the  operation  is  rarely  under- 
taken while  the  injury  is  recent,  and  then  only  because  of  the  presence 
of  some  controlling  condition  or  danger,  such  as  pressure  upon  the  skin 
or  a  main  vessel  or  nerve  that  cannot  otherwise  oe  removed.  In  cases 
not  thus  complicated  the  worst  that  can  follow  after  fracture  of  the 
shaft  is  failure  of  union  or  union  with  a  disabling  deformity,  and 
both  of  these  conditions  may  be  relieved  by  a  late  operation.  In 
articular  fractures  the  conditions  are  different:  the  displacement  if 
uncorrected  may  seriously  compromise  the  usefulness  of  the  joint,  and 
but  little  if  any  relief  is  to  be  expected  from  a  late  operation.  If 
anything  is  to  be  done  it  must  be  while  the  injury  is  still  recent. 
These  considerations  have  recently  led  surgeons  to  operate  upon  selected 
cases  of  fresh  injury,  articular  fractures  at  the  elbow,  knee,  and 
shoulder,  when  important  displacement  was  recognized,  but  although 
I  have  taken  this  course  in  a  considerable  number  of  cases,  and  with- 
out ill  result  in  any,  I  am  convinced  that  generalization  of  the  practice 
would  lead  to  more  harm  than  good.  The  risk  of  such  primary  inter- 
ference by  operation  is,  I  think,  less  the  more  promptly  it  follows 
upon  the  receipt  of  the  injury:  if  it  is  done  withm  the  first  twenty- 
four  hours  the  condition  is  practically  that  of  an  operation  upon  pre- 
viously uninjured  tissues,  and  the  same  confidence  may  be  felt  that 
primary  union  will  be  obtained,  but  if  the  third  or  fourth  day  has 
been  reached  and  the  tissues  are  swollen  and  infiltrated  with  extrava- 
sated  blood  the  same  confidence  cannot  be  felt,  and  it  is,  I  think, 
better  to  wait  for  the  subsidence  of  the  swelling  and  the  absorption  of 
the  blood.  It  is  a  matter  of  common  observation  that  compound 
fractures  which  heal  primarily,  and  simple  fractures  which  have  been 
exposed  by  early  incision,  run  their  course  with  less  swelling  and 
possibly  with  less  general  reaction  than  simple  fractures  treated  solely 
by  immobilization;  their  course  is  essentially  that  of  an  ordinary  oste- 
otomy for  deformity;  but  nevertheless  the  difference,  in  my  opinion, 
is  too  slight  to  justify  routine  resort  to  operation,  as  has  been  sug- 
gested, in  order  to  obtain  it,  even  with  the  added  advantage  of  an 
accurate  adjustment  of  the  fragments.  The  difference  is  apparently 
due  to  the  prompt  removal  of  the  extravasated  blood  and  the  drainage 
of  the  primary  serous. exudate;  and  the  advantage,  except  in  a  few 
selected  cases,  is  limited  to  some  diminution  of  the  discomfort  of  the 
first  few  days,  and  does  not  extend  either  to  the  character  of  the  final 
result  or  to  the  time  within  which  it  is  obtained. 

Other  conditions  which  make  exact  and  immediate  reduction  inad- 
visable are  crushing  of  the  spongy  tissue  of  the  bone,  extreme  sub- 
fascial swelling  of  the  broken  limb,  muscular  spasm,  and  coincident 
injuries  or  other  conditions  which  prevent  the  application  of  a  dress- 
ing efficient  to  maintain  the  reduction  when  effected.  Crushing  of 
the  spongy  tissue  is  seen  mainly  in  the  old,  at  the  upper  end  of  the 
femur  and  at  the  lower  end  of  the  radius.  It  is  seen  also  at  the  upper 
end  of  the  humerus,  but  there  reduction  is  mechanically  impossible, 
and  in  the  bodies  of  the  vertebrse.  The  effect  of  this  crushing  is  the 
same  as  the  removal  of  a  piece  of  the  bone;  if  the  fragments  are  re- 
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stored  to  tbeir  originiil  positions  &  gap  correspondiag  to  the  amount  of 
the  crushing  is  created  betweea  them,  which,  if  the  position  is  main- 
tained, must  be  filled  by  the  productiou  of  new  bone,  a  task  that  may 
he  beyond  the  power  of  tlie  organism,  and  failure  in  which  would 
lead  to  failure  of  union,  a  result  much  more  disabling  than  the  per- 
sistence of  the  deformity.  In  fractures  at  tlie  lower  end  of  the  radius 
it  would  be  easy  to  expose  the  seat  of  fracture,  force  the  lower  fr^ 
nient  downward,  and  fill  the  gap  with  fresh,  decalcified,  or  caltuned 
bone,  but  the  deformity  which  remains  after  such  reduction  as  can  be 
made  without  operation  has  no  functional  imirortance,  and  the  cases 
in  which  cosmetic  considerations  would  justify  eiich  interference  must 
be  rare.  In  fractures  at  the  base  of  the  neck  uf  the  femur  an  open 
operation  would  be  wholly  unjustifiable;  the  only  other  means  of 
overcoming  the  shortening  and  rotation  of  the  limb  is  by  forcible 
manipulation  under  an  anaesthetic  and  the  prolonged  use  of  forcible 
traction  and  fixed  dressings,  both  of  which  are  badly  borne  by  the 
elderly  patients  who  furnish  tiie  majority  of  these  cases. 

Extreme  subfascial  swelling  of  an  injured  limb  shortens  it  and  in- 
creases its  transverse  diameter,  because  the  capacity  of  the  fascial 
sheath  is  givater  the  more  nearly  it  approaches  the  globular  form; 
consequently  forcible  elongation  of  the  limb  with  the  object  of  cor- 
recting the  shorteuing  diminishes  the  capacity  of  the  fascial  eheath 
and  increases  its  tension  and  the  pressure  uiwn  its  contents;  this 
resistance  may  be  sufficient  to  maintain  the  shortening  against  any 
reasonable  effort  to  overcome  it,  or  to  endanger  the  vitality  of  the 
limb  by  interference  with  the  circulation.  It  is  therefore  necessary 
to  await  the  subsidence  of  the  swelling. 

Mnscular  spasm,  excited  by  the  trauma  or  by  pain  or  the  fear  of 
pain,  acts  powerfully  at  first  to  fix  the  fragments  in  their  faulty 
positions  and  especially  to  produce  and  maintain  shortening  of  the 
limb.  It  usually  disappears  within  a  day  or  two,  and  can  be  tempo- 
rarily annnlled  by  ansesthesia  or  a  full  dose  of  opium  or  even,  as  was 
pointed  out  by  Broca,  by  compression  of  the  main  artery  of  the  limb. 

Associated  injuries  or  coudittons  which  prevent  or  delay  reduction 
may  be  general  or  local,  such  as  profound  shock  due  to  the  fracture 
or  to  other  injuries,  damage  to  tlie  main  vessels  of  the  limb  threaten- 
ing gangrene,  and  extensive  wounds  of  the  skin  which  would  prevent 
the  use  of  dressings  to  maintain  reduction. 

In  the  absence  of  any  of  these  contraindications  the  sooner  the 
fracture  is  "  set,"  the  sooner  the  fragments  are  brought  to  and  fixed 
in  the  positions  they  are  expected  to  keep  during  repair,  the  better; 
for  although  the  preparatory  changes  in  the  bone  itself  require  several 
days,  and  in  places  even  weeks,  for  their  completion,  yet  the  accessory 
processes  in  tne  soft  parts  begin  immediately,  and  it  is  desirable  that 
they  should  not  be  interrupted  or  undone  by  changes  of  place  and 
relations  which  are,  moreover,  likely  to  produce  additional,  though 
slight,  lacerations.  The  thickening  and  infiltration  of  the  parts  ad- 
joining the  bone  which  appear  bo  promptly  give  a  steadily  increasing 
fixity  to  the  position  of  the  fragments,  and  it  is  desinible  that  that 
position  should  as  early  as  possible  be  made  the  permanent  and  final 
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ooe^  for  although  it  can  be  changed  without  much  diiBculty  and  to  a 
considerable  extent  in  many  fractures  even  two  or  three  weeks  after 
the  receipt  of  the  injury,  yet  the  shift  is  necessarily  accompanied  by 
some  loss  of  security  and  time. 

The  actual  reduction  or  setting  of  the  fracture  is  in  many  cases  a 
procedure  guided  only  by  general  ideas,  not  by  an  exact  and  detailed 
knowledge  of  the  peculiarities  of  the  displacement  to  be  overcome  or 
even  of  the  lines  of  fracture,  and  the  extent  to  which  the  effort  has 
been  successful  can  only  be  surmised,  not  positively  known.  Such  is 
notably  the  case  in  fracture  of  the  shaft  of  a  lone:  bone  thicklv  covered 
with  muscle,  as  the  femur.  By  eye,  touch,  and  measurements  the 
snrgeon  can  recognize  shortening,  angular,  rotatory,  and  perhaps  even 
lateral  displacement,  and  by  traction  and  pressure  he  can  straighten 
and  lengthen  the  limb,  but  he  cannot  know  whether  or  not  the  adjust- 
ment of  the  fragments  is  accurate  and  close.  The  same  is  measurably 
tnie  even  of  many  fractures  of  bones  that  are  more  or  less  subcuta- 
neous and  palpable;  or  if  palpation  shows  some  remaining  irregularity 
of  outline  the  best  effort  may  be  unavailing  to  correct  it.  This, 
however,  does  not  make  the  result  so  much  a  matter  of  chance  as  the 
statement  may  seem  to  indicate;  the  main  factors  of  displacement  at 
the  different  points  are  known,  and  the  surgeon  is  safely  guided  by 
this  knowledge  in  his  choice  and  use  of  methods  to  make  and  main- 
tain reduction  and  of  the  attitude  and  support  given  to  the  limb  while 
the  fracture  is  healing,  and  is  justified  in  awaiting  the  outcome  with 
aooniidence  that  is  limited  only  by  knowledge  of  the  fact  that  in  a 
certain  proportion  of  cases,  fortunately  small,  unknown  and  unknow- 
able factors  may  defeat  efforts  wisely  conceived  and  faithfully  ex- 
ecuted. The  ideal  is  the  complete  restoration  of  form  and  function, 
but  he  must  often  be  content  to  obtain,  or  even  to  seek,  much  less. 
These  more  or  less  necessary  limitations  will  be  mentioned  in  connec- 
tion with  the  results  of  the  individual  varieties  of  fracture. 

Since  the  princijml  causes  of  displacement  after  fracture  of  the  shaft 
of  a  long  bone  are  the  tonic  contraction  of  the  attached  muscles  and 
the  unsupported  weight  of  the  lower  segment  of  the  limb,  reduction 
is  commonly  effected  by  bringing  this  lower  segment  into  Hue  with 
tlie  upper  one  and  making  steady  traction  upon  it  in  the  direction  of 
its  long  axis,  the  different  joints  being  usually  held  in  partial  flexion 
in  order  that  the  attached  muscles  on  either  side  may  be  correspond- 
ingly relaxed.  Note  must  be  taken,  in  fractures  at  certain  points,  of 
the  known  tendency  of  the  upper  segment  to  assume  a  certain  attitude 
because  of  the  unopposed  action  of  the  muscles  attached  to  it,  an  atti- 
tude which  is  often  but  faintly  indicated  by  the  form  of  the  limb  if 
the  fragment  is  short  and  thickly  covered  by  muscle.  Coniniou  ex- 
amples are  furnished  by  fractures  of  the  upper  third  of  the  femur  and 
of  the  surgical  neck  of  the  humerus,  in  both  of  which  the  upper 
fragment  may  be  markedly  abducted,  flexed,  and  rotated  outward. 
The  surgeon  confidently  places  the  lower  segment  in  the  corresponding 
attitude,  even  if  he  cannot  detect  the  deviation  of  the  upper  one,  for 
he  knows  that  even  if  it  does  not  exist  the  upper  fragment  will  follow 
the  movement  he  gives  to  the  lower  one,  aud  the  two  pieces  will   be 
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in  line  when  he  makes  the  traction  designed  to  give  the  limb  its  proper 
length. 

While  traction  (and,  if  necessary,  rotation  of  the  lower  segment) 
is  made  the  surgeon  makes  lateral  pressure  to  correct  such  lateral  dis- 
placement as  may  remain,  and  seeks  to  discover  and  take  advantage 
of  such  peculiarities  of  the  line  of  fracture  as  may  aid  him  to  main- 
tain the  position  he  gives  the  fragments.  Thus,  in  a  transverse  frac- 
ture or  in  one  with  marked  irregularities  of  outline  the  opposing  ends 
may  be  so  engaged  with  each  other  that  the  lower  fragment  will  be 
held  in  place  and  kept  from  overriding  notwithstanding  the  pull  of 
the  muscles.  If  there  is  only  an  angular  displacement,  as  in  partial, 
subperiosteal,  and  some  transverse  fractures,  traction  is  not  needed, 
and  the  surgeon  has  only  to  correct  the  deviation  by  lateral  pressure. 
In  the  partial  fractures  of  adolesceuce  this  sometimes  requires  con- 
siderable force;  the  knee  must  be  placed  against  the  projecting  angle 
and  the  ends  drawn  into  line,  but  usually  this  can  be  accomplished 
by  the  hands  alone,  the  thumbs  being  placed  against  the  angle  while 
the  fingers  grasp  the  limb  above  and  below  it. 

A  serious  obstacle  to  reduction  occasionally  arises  from  the  penetra- 
tion of  the  overlying  muscle  and  fascia  by  the  sharp  end  of  one  of  the 
fragments,  usually  the  upper  one.  This  occurs  most  frequently  in 
oblique  fracture  of  the  lower  third  of  the  femur,  and  can  there  be 
treated  most  effectively  by  flexing  the  hip  and  the  knee  to  a  right 
angle,  thus  drawing  the  relaxed  quadriceps  (which  is  the  muscle  com- 
monly penetrated)  downward  past  the  engaged  end  of  the  upper  frag- 
ment, and,  if  necessary,  completing  the  act  by  traction  at  tne  knee. 
This  exemplifies  the  principles  of  treatment  in  all  cases:  relaxation 
of  the  muscle,  if  it  crosses  the  proximal  joint,  and  also  the  fascia  by 
moving  the  limb  toward  the  corresponding  side;  drawing  the  muscle 
downward  by  bending  the  distal  joint  in  the  opposite  direction;  and 
then  lifting  the  lower  segment  of  the  limb  bodily  away  from  the  upper 
fragment.  If  this  or  other  appropriate  manipulations  fail,  the  frag- 
ment must  be  exposed  by  an  incision  and  freed  by  direct  means.  If 
the  fragment  has  perforated  the  skin  also  the  opening  should  be  at 
once  enlarged  and  reduction  made  through  it;  as  the  external  wound 
exists,  nothing  is  lost  and  much  may  be  gained  by  freely  using  it  for 
reduction,  cleaning,  and  drainage. 

Whenever  an  anaesthetic  is  given  it  is  prudent  to  protect  the  broken 
limb  during  its  administration  by  temporary  splints  or  the  hands  of 
an  assistant  in  order  that  the  lacerations  mav  not  be  increased  by  the 
unconscious  struggles  of  the  patient. 

In  some  eases  in  wliich  the  fragments  are  firmly  interlocked  or  im- 
pacted, notably  in  C'olles's  fracture  at  the  lower  end  of  the  radius,  it 
is  advisable  to  increase  the  angular  displacement  as  a  first  step,  and 
forcibly  to  move  the  lower  fragment  backward  and  forward  in  order 
to  break  up  the  impaction  and  thus  facilitate  reduction. 

AVhen  the  line  of  fracture  runs  through  or  close  above  the  articular 
end  of  a  bone  it  is  at  most  points  impracticable  to  control  the  position 
of  the  small  articular  fragment  bv  manipulation,  because  it  is  too 
small  or  too  deeply  covered  to  l)e  grasped;  under  such  circumstances 
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it  can  sometimes  be  brought  into  place  by  so  changing  the  attitude  at 
the  corresponding  point  as  to  make  tense  a  portion  of  the  capsule 
which  is  attached  to  it  and  then  by  continuing  the  movement  to  cor- 
rect the  displacement,  or  by  making  direct  traction  upon  it  through  its 
ligameats.  In  some  injuries,  6.  g,,  separation  of  the  upper  epiphysis 
of  the  humerus  and  Pott's  fracture  at  the  ankle,  the  character  of  the 
displacement  is  so  constant  that  a  formula  of  treatment  is  based  upon 
these  facts;  similar  formulae  have  been  made  for  injuries  at  other 
points,  as  the  elbow  and  knee,  but  the  lesions  and  displacements  are 
there  too  varied  to  make  routine  treatment  safe.  At  the  shoulder  the 
separated  epiphysis  is  in  anterior  flexion  and  abduction  although  the 
arm  hangs  by  the  side;  on  raising  and  abducting  the  elbow  the  mov^e- 
ment  of  the  already  flexed  and  abducted  epiphysis  is  promptly  arrested 
at  the  normal  limit  by  the  posterior  portion  of  the  capsule,  and  then 
the  lower  portion  of  the  humerus  is  brought  into  line  with  it  by  con- 
tmning  its  movement  in  the  same  direction,  and  thus  the  angular  dis- 
placement is  corrected.  At  the  elbow,  after  fracture  of  the  internal 
condyle,  the  small  fragment  can  be  drawn  down  into  place  by  full 
extension  of  the  joint  and  abduction  of  the  forearm;  ana  after  supra- 
condylar fracture  of  the  humerus  full  flexion  of  the  elbow,  by  making 
tense  the  posterior  portion  of  the  capsule,  enables  the  surgeon  to  cor- 
rect an  angular  displacement  of  the  lower  fragment  in  which  the  apex 
of  the  angle  is  directed  forward. 

• 

Retention. 

The  objects  of  retention  are  to  prevent  displacement  of  the  frag- 
ments by  the  various  agents  that  are  competent  to  produce  it,  notably 
gravity  and  muscular  contraction,  to  protect  the  limb  from  external 
violence  during  the  progress  of  repair,  and  to  prevent  the  pain  that 
would  be  caused  by  movement  of  the  fragments.  The  relative  im- 
portance or  urgency  of  these  needs  varies  greatly  in  different  cases, 
and  this,  toscether  with  the  mechanical  conditions,  nieasurablv  deter- 
Dimes  the  choice  of  the  method  of  treatment.  Thus,  in  the  fracture 
of  a  single  long  bone,  such  as  the  femur,  where  the  weight  of  the 
limb  and  the  action  of  the  muscles  are  efficient  and  always  ready  to 
produce  displacement,  support  equivalent  to  that  destroyed  by  the 
injury  must  be  supplied  by  apparatus;  while  in  frac^tnres  of  only  one 
of  two  or  more  parallel  bones,  as  of  the  fibula  or  of  a  rih,  or  in  those 
of  the  flat  or  small  spongy  bones  or  of  an  apophysis  or  condyle,  only 
such  a  dressing  is  required  as  will  moderate  or  prevent  voluntary  or 
invohmtar)'  contraction  of  attiiehed  muscles. 

The  swelling  of  a  limb  which  so  promptly  follow\s  its  fracture  is  an 
element  of  much  importance  because  its  variations  aflPect  the  adjust- 
nient  and  fit  of  most  dressings  and  because  its  appearance  after  the 
application  of  a  dressing  that  envelops  a  limb  may  so  interfere  with  the 
circulation  as  to  cause  gangrene  of  the  limb  or  iscluemic  degeneration 
and  contnicture  of  the  muscles.  For  these  reasons  it  is  frequently 
advisable  to  delay  the  application  of  an  enveloping  permanent  dressing 
until  after  the  swelling  has  notably  subsided,  and  it  should  be  the 
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rule  to  make  frequent  examination  of  the  fingers  and  toes  during  the 
first  two  or  three  days  after  the  application  of  such  a  dressing  and  to 
leave  them  uncovered  by  the  dressing  for  the  purpose  of  such  exami- 
nation. 

The  possibility  of  dangerous  constriction  is  specially  to  be  borne  in 
mind  in  dressings  which  completely  and  closely  encircle  a  limb  and 
which  are  inelastic,  such  as  plaster-of-Paris  encasement  or  even  a 
muslin  roller-bandage  applied  directly  to  the  surface  without  an  inter- 
vening layer  of  cotton.  Such  a  dressing  snugly  applied  while  the 
injury  is  recent  will  almost  always  become  too  tight  and  will  have  to 
be  removed  in  a  few  hours  either  because  of  the  pain  which  it  causes 
or  of  the  threatening  strangulation  of  the  tissues.  This  is  true  even 
when  the  injury  is  a  comparatively  slight  one.  I  have  seen  gangrene 
of  the  hand  and  forearm  follow  the  application  of  a  gypsum  dressing 
for  fracture  of  the  olecranon.  A  roller-bandage  may  be  applied  to 
the  limb  bdow  the  fracture  to  restrain  its  swelling,  but  should  not  be 
carried  as  high  as  the  fracture  beneath  the  splints;  and  when  splints 
are  used  they  should  be  broad  enough  to  prevent  circular  constriction 
by  the  bandage  which  binds  them  in  place.  If  plaster  of  Paris  is 
used  it  should  preferably  be  in  the  form  of  moulded  splints,  not  com- 
plete encasement,  or  at  least  in  a  form  which  will  permit  the  dressing 
to  be  loosened. 

It  is  a  good  rule  also  to  remove  a  permanent  dressing  after  ten  or 
twelve  days  in  order  to  detect  and  correct  any  displacement  that  may 
have  taken  place  under  it  and  to  tighten  or  renew  it  to  meet  the 
shrinking  of  the  limb. 

It  is  specially  important  that  the  possibility  of  constriction  by  the 
dressing  should  be  guarded  against  whenever  the  injury  is  such 
that  it  may  itself  cause  gangrene  of  the  limb.  A  limb  whose  vitality 
has  thus  been  put  in  doubt  by  the  injury  should  be  treated  for  the 
first  few  days  with  the  primary  object  of  favoring  the  impaired  cir- 
culation and  especially  of  avoiding  the  creation  of  any  additional  ob- 
stacle to  the  venous  flow,  and  this  not  only  for  the  advantage  of  the 
patient  but  also  for  the  protection  of  the  surgeon  against  the  suspicion 
or  the  charge  that  his  dressings  may  have  caused  the  gangrene.  This 
disastrous  result  of  injury  is  a  fruitful  source  of  suits  for  malpractice, 
and  the  defence  that  it  was  due  to  the  injury  and  not  to  the  treatment 
is  usually  viewed  with  so  much  suspicion  that  the  surgeon  should  be 
watolifiil  from  the  beginning  of  the  case  that  the  real  cause  should  be 
clear.  It  must  he  remembered  that  in  the  great  majority  of  cases 
the  gangrene  is  of  the  moist  form  and  due  to  interference  with  the 
venous  flow,  and  that  this  interferencje  may  easily  and  I'apidly  be  raised 
to  a  dangerous  degree  by  circular  constriction  at  even  a  single  point. 

Cases  differ  far  too  widely  in  severity  and  local  conditions  to  permit 
of  a  general  rule  of  practice  a])plicable  to  all.  Many,  in  which  the 
tendency  to  displacement  is  slight  or  easily  controlled,  may  be  treated 
in  a  permanent  dressing  from  the  beginning,  one  which  gives  the  nec- 
essary support  without  danger  of  constriction,  and  can  be  left  in  plaoe 
(or  removed  temporarily  for  inspection)  for  one,  two,  or  three  weeks. 
Others,  more  severe,  such  as  most  fractures  of  the  femur,  also  receive 
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a  permanent  dressing  at  the  beginning  because  this  dressing  is  mainly 
applied  below  the  seat  of  fracture  and  does  not  expose  to  constriction 
bj  swelling.  Others,  such  as  most  fractures  of  the  leg,  should  rest  in 
a  temporary  dressing,  such  as  a  Volkmann  splint,  for  from  five  to 
ten  days,  unless  permanent  moulded  splints  that  can  be  loosened  are 


So,  too,  when  the  surface  of  the  limb  has  been  so  torn  or  bruised 
that  the  wounds  cannot  be  properly  treated  through  an  opening  made 
for  the  purpose  in  a  permanent  dressing,  and  \vlien  damage  to  the 
deeper  parts  forbids  the  use  of  any  constriction  or  pressure.  Under 
sach  circumstances  the  surgeon  must  be  content  to  make  such  dressings 
as  the  associated  injuries  require  and  to  leave  the  limb  simply  sup- 
ported upon  the  bed  by  pads  or  in  splints  loosely  applied  over  the 
other  dressings.  Although  the  use  of  these  temporary  dressings  may 
be  necessarily  prolonged  for  several  weeks,  it  will  be  convenient  and 
proper  to  describe  them  under  that  title. 

The  presence  of  large  blebs  is  sometimes  an  additional  reason  for 
delay,  although  they  usually  heal  promptly  under  a  protective  dress- 
ing after  puncture.  If  it  is  desired  to  leave  the  limb  as  undisturbed 
as  possible,  it  is  advisable  thoroughly  to  clean  and  disinfect  the  ad- 
joining skin,  cut  away  all  the  raised  epidermis,  cover  the  exposed  sur- 
face with  sterile  rubber  tissue,  and  apply  a  gauze  dressing. 

Temporary  and  Removable  Dressings. 

The  object  of  a  temporary  dressing  is  mainly  to  protect  the  patient 
against  pain  and  additional  injury  by  movement  of  the  fragments 
during  transport  to  his  home  or  hospital,  or  to  prevent  displacement 
bv  the  unsupported  weight  of  the  lower  segment  of  the  limb;  it  is 
rarely  efficient  to  prevent  displacement  by  the  action  of  the  muscles 
when  the  character  of  the  fracture  is  such  that  such  displacement  is 
possible. 

Side  Splints.  These  are  usually  made  of  wood,  but  in  case  of  need 
many  other  materials  are  available,  such  as  card-board,  stiflP  leather, 
iron,  zinc,  tin,  even  bundles  of  tightly-rolled  straw. 

The  wooden  splint  in  its  simplest  form  is  a  piece  of  soft  wood  of  a 
length  and  breadth  corresponding  to  those  of  the  injured  limb  and 
thick  enough  not  to  bena  under  firm  pressure.  A  thick  layer  of 
cotton  or  other  soft  material  should  be  bound  along  the  side  which  is 
to  rest  against  the  limb,  and  should  be  reinforced  at  needed  points  in 
order  to  fill  depressions  of  the  surface  of  the  limb.  Projecting  points 
of  bone  should  be  protected  by  cotton  placed  around  them,  not  upon 
them.  While  an  assistant  makes  traction  upon  the  lower  segment  of 
the  limb  the  surgeon  places  the  splints,  one  on  each  side,  and  binds 
them  on  with  a  roller-bandage,  taking  care  that  the  turns  support  the 
limb  throughout  its  entire  length  but  do  not  make  circular  comj)res- 
sion.  The  splints  should  be  long  enough  to  support  the  hand  and 
foot  respectively.  A  form  in  common  hospital  use  is  the  thin  bass- 
wood  splint,  the  necessary  rigidity  being  obtained  by  binding  several 
together. 


Qoocli'B  flexible  wooden  splint  (Fig.  29),  wliich  is  made  of 
strips  paBteil  together  upou  doth  od  one  side,  is    '    ' 


i 


GcxwhV  fleiilile  ivmden  spllnl 


iteelf  to  the  curve  of  the  limb  and  thus  give  a  more  uniform  supp 
It  is  rarely  used. 


The  cavvcd'splints  solrl  in  pa<;kafie»  of  assorted  sizes  have  fee 
any  points  of  superiority  over  those  improvised  for  the  occasion, 


they  also  need  to  be  fitted  and  padded.     If  it  is  desired  to  hav 
splint  that  more  nearly  follows  the  contour  of  the  limb  an  excell 
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one  can  be  made  with  plaster  of  Paris  (see  below)  or  card-board  or 
laiber  softened  ia  water,  and  similar  ones  can  also  be  used  with  ad- 
vantage over  the  dressings  that  are  needed  for  associated  wounds  of 
tbe  skin  or  compound  fractures. 

Sjtmte  <rf  wire  (Fig.  30)  that  can  be  measurably  modelled  to  the 
limb  are  convenient;  they  can  be  had  from  the  instrument  makers. 

The  Ctactare-box  (Fig.  31)  is  a  form  of  wooden  splint  once  much 
asd  in  fractures  of  the  leg,  but  now  almost  wholly  discarded  for  the 
following. 


VoIkmaQD'i  spUnt. 


I'B  ipllnt  (Fig,  32)  is  a  shallow  gutter  and  foot-piece,  made 
ID  several  lengths,  and  fitted  with  a  movable  support  by  which  the 
footcao  be  raised  from  the  bed.  For  use  it  is  thickly  padded  with 
totlon,  and  the  leg  is  bound  in  it  with  a  roller  bandage.  Care  must 
!>e  taken  that  nndne  pressure  is  not  made  on  the  skin  covering  the 
front  of  the  tibia  by  the  bandaee  or  on  the  heel  or  the  tendo  Achillis; 
the  latter  pressure  is  best  avoided  by  slinging  the  foot  by  means  of  a 
l>road  strip  of  adhesive  plaster  extending  from  the  middle  of  the  calf, 
onder  the  heel  and  along  the  sole,  to  the  top  of  the  foot-piece,  where 
it  is  made  fast  by  a  reversed 
piec«  attached  to  it  and  then  to 
tbc  lower  surface  of  the  metal. 

Bntters  of  galvanized  wire  or 
tin  (Fig.  3;i)  are  much  used  for 
fraciiirea  of  the  humerus:  they 
give  more  protection  than  short 
iplints  becau.se  they  include  the 
forearm.  They  can  be  readily 
inade  from  sheets  of  wire  gauze 
l>y  takinj;  a  strip  of  suitable  size 
and  cutting  it  partly  through  at 
iheangle,  and  tying  together  the 
meshes  which  overlap  where  it 
19  l>ent. 

When  it  is  desired  to  cover  the 
limb  with  dressings  because  of 

the  presence  of  a  wound  of  the  skin  or  to  make  moderate  uniform  com- 
pression, or  while  waiting  to  learn  the  effect  of  the  injury  upon  the 
vitality  of  the  skin  or  the  limb,  a  convenient  method  of  applying 
them  BO  tliat  they  can  be  readily  and  painlessly  removed  for  adjiist- 
nentor  inspection  is  in  the  form  of  the  SculMus  bandage,  a  dressing 


88  FRACTURES. 

which  was  formerly  in  wide  use  for  retention.  The  dressings  are 
in  thick  strips  one-half  longer  than  the  circumference  of  the  limb 
three  or  four  inches  wide^  and  then  arranged  upon  a  piece  of  mu 
a  little  longer  than  the  part  to  be  dressed  in  such  a  way  that  < 
overlaps  its  adjoining  upper  one  by  about  an  inch.     The  limb  is  1 

f)laced  along  the  centre  of  the  bandages  and  each  end  of  each  of 
atter,  beginning  with  the  lowest,  turned  over  the  front  of  the  1 
until  it  is  entirely  enveloped;  lateral  support  is  given  by  splints  re 
into  the  sides  of  the  underlying  strip  of  muslin  and  bound  fast,  o: 
other  splints,  or  by  placing  the  limb  in  a  Volkmann  splinter  a  gui 
The  front  and  sides  of  the  limb  can  then  be  readily  exposed  by  ti 
ing  back  the  ends  of  the  pieces  of  dressing. 

•Instead  of  lateral,  anterior  or  posterior  splints  may  be  used,  ei 
that  they  may  be  combined  with  suspension  or  that  portions  of 
limb  may  be  more  conveniently  exposed  and  dressed.  Becausi 
the  importance  of  equally  distributing  the  pressure,  a  posterior  s| 
to  be  used  with  suspension  should  be  accurately  fitted  to  the  li 
consequently  the  moulded  splints  (plaster-of-Paris,  gutta-percha,  < 
see  below)  are  to  be  preferred.  When  they  are  sufficiently  rigid 
limb  can  be  suspended  by  two  or  three  bandages  passed  beneath 
attached  above  to  a  suitable  support. 

Late  in  the  treatment  of  fracture  of  the  femur  one  of  the  form 
hip-splints  may  be  conveniently  used. 

Anterior  suspended  splints  may  also  be  of  the  moulded  kind,  i 
included  metal  rings  or  loops  for  the  attachment  of  the  suppor 
cords,  or  some  modification  of  Nathan  R.  Smith's  anterior  sj 
specially  designed  for  the  treatment  of  fractures  of  the  femur.  \ 
splint  (Fig.  34)  is  made  of  two  parallel  iron  rods,  joined  at  the  < 

Fig.  34. 


i — J       »    °^  ^    ^-^ 


Nathan  R.  Smith's  anterior  splint. 


and  by^two  or  three  intermediate  rods,  slightly  bent  at  the  knee 
sharply  upward  at  each  end  to  fit  the  foot  and  pelvis.  It  is  pL 
along  the  anterior  surface  of  the  limb,  which  is  attached  to  it  1 
roller  or  by  straps,  and  is  suspended  by  cords.  Hodgen's  splint 
taken  its]|place  for  fractures  of  the  thigh  because  of  the  additi 
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traction  which  it  supplies,  but  Smith's  is  useful  in  those  and,  in  suit- 
ablj  modified  forms,  in  others  when  suspension  alone  is  desired. 

Moulded  splints  are  constructed  of  any  material  that  can  be  made 
temporarily  soft  enough  accurately  to  take  the  shape  of  the  part  to 
which  it  is  fitted  and  which  then  becomes  hard  enough  to  retain  the 
shape  thus  given  to  it.  The  materials  most  frequently  used  are 
plaster  of  Paris,  pasteboard,  leather,  felt,  and  gutta-percha. 

Pasteboard  is  used  by  softening  one  or  two  strips  of  suitable  size  by 
immersion  in  hot  water,  and  then  moulding  them  to  the  limb  by 
binding  them  snugly  on  with  a  roller-bandage.  Temporary  support 
must  asually  be  given  by  other  splints  until  the  pasteboard  has  be- 
come hard  by  drying.  When  it  is  necessary  to  bend  the  pasteboard 
at  a  sharp  angle  cuts  should  be  made  in  it  in  suitable  directions  and 
places  and  the  overlapping  portions  stitched  together. 

Leather  and  felt  are  prepared  in  the  same  manner.  A  material  is 
made  for  this  purpose  of  woven  tissue  soaked  in  shellac  which  can  be 
softened  by  dry  heat  and  hardens  more  rapidly  than  the  others. 
Gutta-percha  is  used  in  strips  one-sixteenth  to  one-eighth  inch  thick 
and  is  softened  by  immersion  in  hot  water.  The  stickiness  of  the 
surface  can  be  mitigated  by  covering  it  with  muslin. 

Plaster-of-Paris,  or  gypsum,  splints  can  be  made  of  the  prepared 
bandages  or  of  some  loose-meshed  material  soaked  in  plaster  cream. 
If  the  prepared  bandages  are  used  they  should  be  thoroughly  wet  in 
the  usual  way,  squeezed  out,  and  then  rapidly  unrolled  back  and  forth 
to  make  a  splint  of  the  desired  dimensions.  From  eight  to  fifteen 
layers  are  reauired  to  give  the  needed  solidity.  Plaster  cream  is  pre- 
pared by  sifting  the  dry  plaster  into  water  and  then  spreading  the 
plaster  thus  moistened  upon  the  selected  material  previously  cut  to 
suitable  shape  and  wrung  out  in  water.  The  number  of  layers 
needed  will  depend  upon  the  thickness  of  the  material,  and  care  must 
be  taken  thoroughly  to  work  the  plaster  into  them.  The  use  of  hot 
water  or  the  addition  of  salt  or  zinc  oxide  to  the  water  will  hasten 
the  setting.  If  the  plaster  has  been  long  exposed  to  the  air  before 
use  it  should  be  dried  in  an  oven;  otherwise  the  setting  may  be  long 
delayed  or  even  fail.  Splints  thus  prepared  can  be  made  impervious 
to  water  by  varnishing  them  or  by  pouring  melted  paraffin  upon 
them.  A  strip  of  rubber  tissue  or  oiled-silk  carefully  packed  in  at 
the  exposed  point  will  protect  satisfactorily  for  several  days  from  the 
discharge  of  a  wound.  Weight  can  be  reduced,  while  preserving  the 
strength,  by  inserting  thin  strips  of  metal  or  wood  at  places  where 
the  splint  will  not  require  much  modelling  to  fit  the  limb.  Splints  of 
this  kind  are  specially  useful  in  fractures  at  the  ankle,  wrist,  elbow, 
and  arm,  and  not  infrequently  such  a  temporary  s])lint  will  remain 
efficient  for  two  or  three  weeks.  For  fractures  of  the  leg  one  of  the 
splints  should  be  posterior  and  broad  enough  to  cover  about  one-third 
of  the  circumference  of  the  limb;  a  narrower  anterior  one  may  be 
jised  with  it,  or  a  lateral  one  the  lower  end  of  wliich  encircles  the 
instep,  or  a  bilateral  one  crossing  below  the  instep  like  a  stirrup. 
The  posterior  splint  should  pass  along  the  sole  and  project  about  an  inch 
l>eyond  the  toes  so  as  to  take  the  weight  of  the  bedclothing.  (Fig.  35.) 
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A  form  of  bilateral  moulded  splint  wliich  I  have  found  convenient 
in  fractures  of  the  leg  as  a  substitute  for  the  Volkmann  splint  duriag 
the  first  week,  and,  because  of  the  ease  with  which  it  can  be  removed, 


Pwlcrior  KypAiim  "pKut  or  gutter. 

even  for  the  complete  encasement  in  plas- 
ter of  Paris  which  usually  follows,  is  the  ; 
following:  Two  pieces  of  muslin  are  cnt 
to  the  shape  shown  in  Fig,  36,  and  of  a 
size  to  fit  the  limb,  and  gtitchod  together 
along  the  median  line.  Then  twelve  or 
fifti'en  pieces  of  crinoline,  or  three  or  four 
of  canton-flannel,  each  a  little  smaller  than 
a  lateral  half  of  the  first,  are  soaked  in 
plaster  cream  aud  laid  in  each  half  of  the 
first  between  its  two  layers,  and  the  whole 
then  bound  smoothly  to  the  limb  with  a 
roller-bandage.  Swelling  of  tlie  limb  is 
met  by  loosening  the  bandage,  and  inspec- 
tion is  easy  by  turning  down  either  lateral 
half,  the  line  of  stitching  acting  asa  hinge. 
The  additional  trouble  entailed  in  its  prep- 
aration, as  compared  with  the  Volkmann 
splint  and  later  encasement  in  plaster,  is 
offset  by  the  greater  security  and  ease  witli  which  the  patient  can  be 
moved  during  the  first  week,  and  the  ease  with  which  the  dressing 
can  be  removed  and  the  seat  of  fracture  inspected  so  long  as  inter- 
current displacement  is  possible  and  corrigible. 

Permanent  or  Pinal  Dressings. 

The  dressings  included  tinder  this  title  are  those  designed  to  main- 
tain the  fragments  in  the  relative  positions  given  them  until  union  is 
complete  or,  at  least,  far  advanced.  They  are  expected  to  give  the  pr(>- 
tection  and  quiet  of  the  temporary  dressings,  and  in  addition  to  oppose, 
with  as  much  efficiency  as  possible,  shortening  of  the  limb  or  angular 
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displacement  by  muscular  contraction  or  gravity.  As  has  been  said, 
the  temporary  dressings  may  sometimes  be  used  equally  well  for  the 
same  purpose,  and  some  of  the  permanent  dressings,  especially  those 
making  continuous  traction,  may  be  used  from  the  beginning.  A 
rule  of  practice  which  will  save  the  surgeon  an  occasional  and  very 
disagreeable  surprise  and  disappointment  should  be  to  examine  about 
the  end  of  the  second  week,  and  again  later  if  the  fragments  are  still 
movable,  every  fracture  that  has  been  covered  by  the  dressing  in  order 
to  detect  and  correct  such  displacement  as  may  have  occurred  beneath 
it.  Hiis  applies  especially  to  fractures  of  the  shaft  of  the  long  bones 
and  to  some  articular  fractures  in  which  displacement  is  easy. 

Fig.  87. 


Encaaement  of  leg  in  plaster  of  Paris. 

Complete  encasement  in  plaster  of  Paris  (Fig.  37),  occasionally  advis- 
»ble,  if  carefully  watched,  even  as  a  primary  dressing,  is  most  useful 
and  efficient  when  applied  after  the  swelling  has  subsided,  and  at  still 
later  stages  in  cases  in  which  continuous  traction  has  been  used  until 
union  has  become  well  advanced.  Its  mode  of  application  is  as  fol- 
lows :  The  limb  is  raised  by  one  or  two  assistants  who  make  steady 
traction  upon  it  in  order  to  keep  it  straight  and  of  full  length,  the  sur- 
geon wraps  it  in  a  thin  layer  of  cotton  batting,  preferably  prepared  in 
three-inch  rollers,  and  then  applies  the  plaster  roller-bandages,  thor- 
oughly wetted  and  wrung  out  in  hot  water,  from  below  upward.  The 
turns  of  the  first  layer  should  be  drawn  just  tight  enough  to  keep  their 
place,  and  the  subsequent  turns  simply  rolled  over  the  first  without 
increasing  the  pressure,  taking  care  to  model  the  dressings  accurately 
to  the  prominences  and  depressions  of  the  limb.  When  tlie  dressing 
is  complete  the  limb  is  lowered  to  rest,  and  proper  support  given  it 
until  the  plaster  has  hardened.  The  dressing  should  extend  far  enough 
above  and  below  the  fracture  to  rest  against  siioli  prominences  of  the 
skeleton  or  muscles  as  may  be  present  and  will  act,  after  the  plaster 
shall  have  set,  to  prevent  movement  of  the  limb  within  its  case.  When 
such  fixed  points  do  not  exist,  as  at  the  shoulder  and  hip,  otlier  moans 
to  prevent  shortening  must  be  used,  usually  some  form  of  traction. 
The  upper  and  lower  ends  should  be  so  placed  that  their  edges  will  not 
uiake  irritating  pressure  directly  against  a  diverging  surface:  thus,  for 
the  forearm  it  should  stop  well  short  of  the  flexure  of  the  elbow  or 
should  pass  a  short  distance  up  the  arm;  at  the  ankle  it  should  stop 
short  of  or  pass  well  forward  on  the  dorsum  of  the  foot;  on  the  inner 
sdeof  the  thigh  it  should  not  reach  the  perineum. 

The  finger  or  toes  should  always  be  left  uncovered  and  should  be 
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repeatedly  inspected  during  the  firet  two  ur  three  days  in  order  to  deteil 

any  interferenoe  with  the  circulation. 

In  the  lack  of  plaster  rollers  the  dressing  can  be  made  of  any  coarse 

material  cut  in  suitable  strips  and  soaked  in  plaster  cream.  (Fig.  38.) 
If  it  is  desired  to  have  a  small  por- 
tion of  the  limb  exposed,  as  for  the 
dressing;  of  a  wound,  a  fenestra  can  be 
cut,  and  its  edges  protected  with  adhe- 
sive plaster,  rubber  tissue,  oroiled-silk. 
If  a  larger  o]teoing  is  required  the 
splint  must  be  reinforced  by  one  or 
two  curved  iron  bands  incorporated  in 
the  dressing  or,  better,  fastened  to  it 
by  additional  turns  of  a  plaster  roller 
after  the  main  jwrtion  of  tlie  dressing 
has  liardened.  These  are  termed  "  fe- 
nestrated"  or  "interrupted"  splints. 

(%?"■),    .  ,    ., 

Similar  dressings  can  be  made  with 
silicate  of  soda  or  potash,  starch,  dei-- 
trin,  or  glue.  The  silicate  and  dex- 
trin are  used  by  thoroughly  saturating 
roller-bandages  with  the  material  ana 
applying  them  in  the  »ime  manner  as 
plaster  bandages.  They  do  not  dry 
so  rapidly  as  ]]laster,  but  are  lighter 
and  cleaner  and  not  so  liable  to  crumble 
at  the  edges.  Silicate  is  frequently 
used  for  dressings  of  the  hand  and 
forearm.  The  edges  of  both  silicate 
and  plaster  dressings  can  be  advan- 
tageously protected  by  covering  them  with  adhesive  plaster. 

The  removal  of  one  of  these  dressings  is  a  tedious  and  troublesome 


i[iHl«d  piaster  dresalnK. 


task;  it  cau  best  be  done  by  cutting  it  lengthwise  with  a  short,  Btoub> 
bladed  knife,  aided  in  the  case  of  plaster  by  moistening  tlie  dressing 
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aloDg  the  line  of  the  division.  The  diminished  resistance  to  the  knife 
gives  warning  of  the  proximity  of  the  skin,  and  the  deepest  layer  and 
the  underlying  cotton  should  be  cut  with  strong  bandage  scissors.  The 
principal  difficulty  is  in  turning  the  angles,  as  at  the  front  of  the  ankle 
or  elbow.  After  the  division  has  been  completed  the  sides  can  be 
forcibly  drawn  back  and  the  limb  lifted  out. 

In  cases  in  which  the  absence  of  firm  points  of  support  makes  a 
fixed  dressing  inefficient  effectually  to  oppose  the  contraction  of  the 
muscles,  as  in  most  fractures  of  the  thigh  and  many  of  the  humerus, 
permanent  moderate  traction  is  employed  to  tire  the  muscles  and  obtain 
and  maintain  the  desired  length  of  the  limb.  For  this  purpose  the 
partially  unsupported  weight  of  one  segment  of  the  limb  may  be 
utilized  or  a  weight  attached  to  the  lower  segment. 

Traction  by  Weight  and  Pulley,  or  Elastic  Traction.  This  method  is 
employed  almost  exclusively  in  the  treatment  of  fractures  of  the  thigh. 
Methods  of  treatment  by  continuous  traction  have  long  been  in  use, 
but  the  efficiency  and  comfort  which  now  make  the  method  so  popular 
date  from  the  introduction  about  the  year  1850  by  the  American  sur- 
geons Sargent,  Josiah  Crosby,  and  Gurdon  Buck  of  the  use  of  adhesive 
plaster  to  attach  the  weight  or  screw  to  the  limb.  Previously  the  attach- 
ment was  by  bandages  about  the  foot  and  ankle,  and  the  pain  and  dam- 
age to  the  skin  occasioned  thereby  were  such  that  efficient  traction  could 
not  be  maintained. 

"Suck's  Extension."  (As  for  a  fracture  of  the  thigh.)  Two  strips  of 
stout  adhesive  plaster,  each  four  inches  wide  and  long  enough  to  reach 
from  well  above  the  knee  to  a  little  beyond  the  sole,  are  notched  on 
each  side  at  the  junction  of  the  lower  and  middle  thirds  for  one-third 
their  width,  and  the  sides  turned  in,  as  shown  in  Fig.  40,  so  as  com- 

FlG.  40. 
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Adhesive  plaster  and  "  spreader"  for  Buck's  extension. 

pletelyto  cover  the  adhesive  surface  of  that  portion.  The  sides  of  the 
remaining  portion  are  obliquely  notched  at  several  points.  A  jiiece  of 
wood,  5  X  3  inches,  with  a  central  hole,  is  then  covered  Avith  adhesive 
planer  folde<l  beyond  the  ends,  as  shown  in  Fig.  40. 

A  third  piece  of  adhesive  plaster  a  yard  long  and  2  Indies  wide  is 
f'Ut  in  two  and  the  halves  fastened  togetlier  end  to  end  by  facing  their 
terminal  four  or  five  inches;  it  is  attached  to  tlie  back  of  tlie  calf,  and 
brought  along  and  well  beyond  the  sole  of  the  foot;  a  roller-bandage 
is  applied  to  the  foot  and  lower  third  of  the  leg,  the  first  two  strips  of 
plaster  placed  one  on  each  side  above  it  so  that  their  folded  portions 
extend  below  the  ankle,  and  the  roller  carried  over  them.    Unless  the 
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fracture  is  too  low  the  roller  ami  strips  of  piaster  should  be  carried 
well  above  tlie  knee.  The  ends  of  the  plaster  on  the  wooden 
"spreader"  are  then  attached  by  pins  or  clamps  to  the  free  ends  of 
the  lateral  plasters  so  that  it  lies  squarely  across  the  sole  a  few  inchet 
below  it.  A  cord  is  then  passed  through  the  hole  in  the  "spreader" 
and  secured  by  a  knot, 

A  Volkmann's  sliding-rest  (Fig.  41)  ib  then  placed  under  the  1^, 
the  toot  lightly  swung  from  it  by  carrying  the  free  end  of  the  Ihira 
strip  of  plafiter  over  its  loii  and  sticking  it  to  its  lower  liurfat^,  and  llie 
leg  secured  to  it  by  a  roller.  The  cord  is  then  carried  over  a  pnlley 
at  the  foot  of  the  bed,  and  a  weight  of  from  ten  to  twenty  pounM 
attached.  Counter-extension  is  made  by  raising  the  foot  of  the  bed 
about  four  inches.  Coaptation  splints  about  a  foot  long  are  bound 
about  the  thigh  to  give  lateral  support. 


Volkmsan'atlldltigreitrarfnetureiar  the  ililgb. 


A  modification  which  gives  more  freedom  of  motion  and  coose- 
queotly  more  comfort  to  the  patient  is  found  in  the  use  of  Ilodgen'amt- 
peruled  apHnt  (Fig.  42).  It  consists  of  two  parallel  iron  bars,  slightly 
bent  at  the  point  corresponding  to  the  knee  and  connected  at  the  lower 
end  by  a  straight  bar  and  at  the  upper  end  by  a  curved  one.  The 
and  thigh  are  placed  between  these  bars  and  suspended  from  them  by 
half  a  dozen  bands,  and  the  ends  of  the  lateral  pieces  of  plaster  an 
attached  to  the  lower  cross-bar,  care  being  taken  that  they  do  not  preH 
against  the  malleoli,  or  by  the  cord  of  the  spn-ader  of  Buck's  exteih 
sioD.  Then  the  limb  is  raised  from  the  bed  by  a  cord,  as  shown  in  tbj 
figure,  which  should  be  attached  to  a  support  at  least  four  feet  (bettBI 
more)  above  the  bed  and  so  placed  that  the  curd  is  inclined  fifteen  ' 


TREATMENT. 


95 


twenty  degrees  from  the  vertical  and  shall  thus  tend  constantly  to  draw 
the  leg  downward;  thi  a  furnishes  the  traction,  and  by  moving  the  point 
of  support  to  the  outer  side  the  position  of  abduction  of  the  thigh, 
vluch  ia  usually  desirable,  can  be  readily  obtained. 


Teitical  nispension,  for  fractures  of  the  tliigli  in  infante  and  for  some 
fractures  of  the  arm,  can  be  obtained  in  like  manner  by  tlie  nsc  of  the 
piaster  strips  and  a  cord  carried  to  a  point  of  support  directly  al)ove 
the  bed. 

Tiie  same  method  of  traction  Is  sometimes  used  in  fractures  of  the 
thigh  in  connection  with  a  lorn/  mh  splint,  either  with  a  weijrht  and 
pul'*}'  or  with  an  elastic  cord  on  the  side  of  the  splint  {Fig.  43),  and 


>l«o  with 'one  *of  the  forms  of  hip-splints.  A  splint  devised  by  Dr. 
Weed  (Fig,  44)  uses  a  steel  spring  to  make  traction,  and  contains  many 
ingenious  devices  to  modify  the  amount  of  traction  and  to  adapt  the 
splint  to  limbs  of  different  sizes. 


FRACTURES. 


In  the  doable  iaclmed  plane  (Fig.  45)  traction  is  made  by  the  weight 
of  the  upper  aegnieut  of  llie  tliigli  and  pelvis.  It  con»iata  of  two  pos- 
terior splints,  for  the  leg  and  thigh  respectively,  hinged  at  the  knee  and 


ind  to  which 
_  _         As  sliown  in  the 

figure  the  femoral  splint  is  too  loDg;  it  must  be  so  short  that  the  upper 
part  of  the  thigh  is  wholly  unsupported  by  it,  and  the  mattresa 


kept  at  the  desired  angle  by  a  plank  upon  wbicli  they  rest  a 
the  up[>er  eud  of  the  short  femoral  spliot  is  hinged. 


e  iuclined  pli 


be  eo  soft  that  the  pelvis  can  sink  into  it,  for  it  is  by  this  sinking 
tlie  pelvis  that  the  upper  fragment  of  the  broken  thigh  is  drawn  awu 
from  the  lower  one.  It  cannot  be  depended  u|»on  to  give  a  gixxl  resol 
in  respect  of  shortening,  but  it  is  very  convenient  in  some  compooffll 
fractures. 

Direct  Fixation  of  the  Fragments. 

This  can  be  effected  in  u  variety  of  ways,  the  types  being  the  suture, 
ligature,  pin,  and  central  or  exteruul  brace.  Even  the  plan  of  barit 
the  ends  and  en^giug  them  in  a  ferrule  of  bone  has  been  cmployi 
in  a  few  uases.  It  is  rarely  resorted  to  except  in  compound  fracture^ 
some  special  ones  such  as  fracture  of  the  ^latella,  and  in  operatic 
after  fadnre  of  union. 

In  determining  the  advisability  of  resort  to  it  in  any  case  or 
making  choice  of  a  method,  consideration  should  be  given  to  the  ioL 
lowing  facts :  The  cases  of  fracture  of  the  shaft  of  a  long  bone  il 
which  rednctiou  cannot  be  maintained  by  a  suitable  external  dreestflj 
are  very  rare.  The  cases  are  more  frequent  in  which  it  cannot  be  a 
pletely  made,  or  in  which  it  caunut  hi:  certainly  maintained  during 
application  of  the  dressing.     To  make  complete  reduction  exj 


action  exm|m|^fl 
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the  seat  of  fractare  may  be  necessary^  and  in  some  fractures  thus 
exposed  and  in  some  compound  ones  temporary  direct  fixation  of  the 
fragments  may  be  advisable.  In  fractures  of  articular  extremities  the 
difficalty  is  in  making  reduction  (or  in  being  certain  that  it  has  been 
made)  rather  than  in  maintaining  it,  the  exceptions  being  cases  of 
extensive  splintering.  In  fracture  of  apophyses  to  which  powerful 
musdes  are  attachea,  such  as  the  olecranon,  the  coracoid  process,  the 
greater  tuberosity  of  the  humerus,  the  tuberosity  of  the  os  calcis,  it 
may  be  impracticable  to  maintain  a  position  of  the  limb  in  which  the 
moscle  is  so  fully  relaxed  that  it  will  not  renew  the  displacement  even 
if  it  can  be  corrected,  and  in  such  the  proper  relations  of  the  fragments 
can  be  secured  only  by  direct  fixation;  but  in  most  of  such  cases  the 
continaity  is  maintained  by  periosteal  or  fascial  attachments  which 
ensure  a  union,  bony  or  fibrinous,  sufficient  for  satisfactory  function. 

Another  fact,  to  which  I  think  far  too  little  attention  has  been  given, 
bat  of  which  I  have  been  convinced  by  many  observations,  is  that  the 
;  presence  of  a  foreign  body,  even  if  sterile  and  unconnected  with  sup- 
pnratioD,  in  bone  at  or  near  the  line  of  fracture  notably  exaggerates 
and  prolongs  the  preliminary  rarefaction  of  the  bone.  I  believe  this 
inflnence  may  even  cause  failure  of  union  by  transformation  of  a  con- 
siderable portion  of  the  bone  into  fibrous  tissue,  for  in  several  cases  in 
which  I  have  operated  for  failure  of  union  several  weeks  or  months 
after  a  wire  suture  has  been  applied  to  the  fracture  I  have  found  the 
suture  lying  free,  and  the  ends  of  the  fragments  thinned  and  pointed 
and  separated  by  a  considerable  intermediate  mass  of  fibrous  tissue. 
That  the  holes  pierced  for  such  sutures  enlarge,  and  that  the  bone 
ioluded  in  the  loop  wholly  disappears  is  a  common  observation,  and  I 
believe  the  same  change  is  promoted  for  a  considerable  distance  round 
about,  and  although  this  ill  effect  is  not  to  be  expected  always  to  fol- 
low, yet  its  possibility  should  be  seriously  considered.^ 

In  my  juagment,  direct  fixation  by  suture  or  pins  should  therefore 
be  only  temporary,  with  the  view  merely  of  holding  the  fragments 
together  during  the  application  of  a  dressing  and  for  a  few  days  there- 
after, and  that  the  loop  of  a  suture  should  include  only  a  small  portion 
of  the  cortical  layer.  Possibly  silk  and  silkworm-gut  are  less  injurious 
than  wire,  although  I  have  known  both  wholly  to  free  themselves  in 
the  same  manner  as  wire,  and  I  am  not  willing  to  advise  against  their 
nseas  absolutely  as  I  do  against  that  of  wire,  but  I  believe  that  with 
care  in  handling  strong  catgut  will  give  all  we  ought  to  seek  to  obtain 
from  a  suture.  I  devised  and  have  used  in  two  cases  a  simple  means 
of  freeing  a  silk  suture  which  also  serves  as  a  drain:  a  metal  cylinder 
one-eighth  inch  in  diameter  and  one  or  two  inches  loiiti;  accord! ug  to 
circumstances,  with  a  broad,  flat,  transversely  notched  head.  After 
the  suture  has  been  drawn  through  the  holes  drilled  in  the  hone  its 
ends  are  passed  through  the  cylinder,  which  is  then  pressed  down  to 
the  bone,  and  are  tied  tight  about  its  head.  After  untying  or  cutting 
the  thread  all  can  be  easily  withdrawn.     That  the  looj)  cannot  he  so 

'  Mnmford  (Boston  Medical  and  Surgical  Journal,  May  10.  1891),  in  a  rcfxjrt  on  300  cases  of  com- 
Pooad  fracture,  noted  that  in  twenty-seven  primary  wiring  of  the  fmgineuts  was  done,  and  that 
u  Kven  of  tbcM  necrosis  IbUowed. 
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tightly  drawn  as  by  a  knot  is  no  objection,  for  it  should  always  be 
rather  loose  so  as  to  diminish  the  chance  of  breaking  by  a  bend  or  twist 
of  the  limb. 

Temporary  fastening  by  nails  or  pins  is  applicable  only  to  spongy 
portions  of  bone;  it  has  been  suggested  for  fractures  of  the  shaft  in  the 
form  of  a  long  pin  passed  through  the  pieces,  which  are  further  secured 
by  a  thread  thrown  several  times  over  tfie  point  and  the  shaft;  on  with- 
drawing the  pin  the  thread  is  freed, 

A  ligature  tiirown  circularly,  or  better  obliquely  in  notches^  about 
the  bone  has  been  employed. 

Fixation  by  a  bone  pin  inserted  lengthwise  into  the  meduUaiy  canal, 
by  an  external  metal  plate  screwed  to  the  two  fragments,  or  by  pinning 
or  screwing  the  notched  and  fitted  fragments  together  has  been  prac- 
tised, but  only,  I  think,  in  operations  after  failure  of  union. 

In  fracture  of  the  patella,  in  which  a  special  indication  for  fixation 
exists,  it  has  been  my  practice  for  several  years  to  use  a  silk  suture 
passed  through  the  tendon  of  the  quadriceps  and  the  ligameutum 
patellar  and  crossing  the  front  of  the  bone,  or  simply  two  or  three 
points  of  catgut  suture  in  the  fibro-periosteum  at  the  edge  of  the  frac- 
ture. In  fracture  of  the  olecranon  1  have  never  thought  it  necessary 
to  use  tlie  suture,  but  doubtless  one  could  be  similarly  passed  through 
the  tendon  of  the  triceps  and  the  firm  fibrous  layers  overlying  the  ulna 
or,  in  case  of  need,  through  a  hole  drilled  transversely  in  the  ulna  a 
short  distance  below  the  fracture. 

To  sum  it  up,  direct  fixation  is  very  rarely  necessary;  when  it  is 
made  convenient  by  an  existing  wound  it  should  be  temporary,  by  the 
use  either  of  an  absorbable  suture  or  of  one  that  can  be  easily  removed 
after  a  few  days. 

Massage. 

Massage  has  shown  itself  after  fracture,  as  after  other  injuries,  so 
efficient  to  overcome  the  early  and  later  swellings,  stiffness  of  contiffu- 
ous  joints,  and  dryness  and  coldness  of  the  surface,  the  conditions  which 
delay  convalosccnce  and  apparently  prolong  the  period  of  repair,  that 
a  somewhat  exairgt^rated  impression  of  its  value  has  found  expression 
in  some  quarters,  and  it  has  even  been  proposed  as  a  sole  method  of 
treatment  to  the  exclusion  of  all  retentive  dressings.  To  these  exces- 
sive claims  has  succeeiled  a  ealiuer  and  more  judicial  appreciation  of 
its  merits  and  limitations,  largely  through  the  experience  and  writings 
of  Lucus-ChanipionnitTe.'  It  appears  to  be  beyond  question  that  by  its 
systematic  and  skilful  use  in  suitable  cases  the  primary  swelling  is 
lessoned  and  disappears  more  promptly,  the  circulation  and  skin  more 
rapidly  regain  their  normal  condition,  the  atrophy  of  the  muscles  is 
less  and  more  promptly  disii]>pears,  and  the  joints  more  quickly  lose 
their  sensitiveness  and  reo^ain  the  range  of  motion  which  is  possible 
under  the  changed  skeh^tal  conditions;  possibly  that  range  after  frac- 
ture at  or  near  a  joint  may  be  increased  by  massage  over  what  it  would 
be  without  it,  but  if  so  the  fact  can  liardlv  be  demonstrable. 

The  claim  that  repair  of  the  fracture  takes  place  more  promptly  has 

1  Lucas-Chain  I  "ionnir re :  Dii  ma.vsage  daus  le  traiteraent  des  fractures.    Paris,  1896. 
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not,  1  think,  been  substantiated  and  seems  to  me,  moreover,  possibly 
inconsistent  with  certain  observations  which  indicate  that  repair  may 
be  delayed  by  insufficiency  of  reaction. 

Whether  these  gains,  which  amount  to  little  more  than  a  shoi'tening 
of  the  period  of  after-effects,  are  worth  the  trouble  and  expense  of 
obtaining  them  is  an  economic  rather  than  a  surgical  question,  and  it 
is  clear  that  they  should  be  sought  for  only  when  there  is  no  danger  of 
making  greater  losses  thereby — that  is,  in  cases  in  which  the  tendency 
to  displacement  is  slight  and  can  be  satisfactorily  guarded  against. 
This  is  the  case  with  many  fractures  at  the  ankle,  wrist,  and  elbow,  and 
of  the  fibula  alone;  and  in  some  of  the  leg,  forearm,  and  arm  protected 
by  moulded  splints  one  splint  will  give  sufficient  protection  while  mas- 
sage is  made  after  removal  of  the  other. 

Massage  is  made  by  light  rubbing  toward  the  trunk  with  the  fingers 
and  then  the  whole  hand,  first  beside  the  fracture  and  then,  as  tolerance 
is  established,  over  it.  The  sittings  should  last  for  twenty  or  thirty 
minutes  and  be  repeated  daily.  It  has  seemed  to  me  that  the  repeated 
application  of  the  elastic  bandage  was  equally  advantageous. 

Ambulatory  Treatment. 

The  suggestion  made  a  few  years  ago  by  an  instrument  maker  in 
Germany  that  in  fractures  of  the  lower  extremity  spliuts  should  be 
used  which  would  enable  the  patient  to  walk  during  treatment  has  led 
to  considerable  experimentation,  the  ultimate  result  of  which  seems 
likely  to  be  of  some  benefit  to  the  patient,  although  far  less  than  is 
ckimed  by  some  who  have  sought  to  generalize  the  method.  In  esti- 
mating the  value  of  the  su^estion  and  determining  the  extent  to  which 
the  previous  use  of  the  method  can  be  broadened,  we  must  discriminate 
sharply  between  the  different  forms  of  fracture.  A  man  with  a  frac- 
ture of  the  fibula,  of  the  external  malleolus,  even  with  a  Pott's  fracture, 
can  often  walk  with  comparative  ease  and  security  under  the  protection 
of  a  plaster-of-Paris  dressing  which  limits  the  motion  of  the  ankle- 
joint  and  prevents  lateral  strain  upon  it.  And  so  too  with  fracture  of 
the  patella.  To  that  extent  there  is  nothing  now  in  the  idea,  so  far  at 
least  as  the  freedom  from  confinement  is  concerned.  The  claim  now 
is  that  the  method  can  be  extended  to  fractures  of  both  bones  of  the 
leg  and  even  of  the  femur,  that  the  loss  of  time  and  earning  ca})acity 
is  thereby  lessened,  that  union  takes  place  more  rapidly,  and  that  the 
joints  more  prom])tly  regain  their  freedom  of  motion  and  the  whole 
limb  its  normal  condition.  The  comparison  in  respect  of  the  last  three 
points  is  one  that  is  notoriously  difficult  to  make  with  a(!curacy,  and  it 
has  not  been  helped  by  the  statistics  that  have  been  published,  for  they 
have  included  a  large  proportion  of  the  slighter  cases,  and  I  think  it 
most  still  be  held  that  the  claim  has  not  been  substantiated.  As  for 
the  pecuniary  value  of  ambulation  on  the  splint,  the  advantage  seems 
to  me  to  be  illusory;  the  splint  is  in  that  resi)ect  no  l)etter  than  a 
crutch,  and  although  it  may  perhaps  be  at  times  more  convenient  it  is 
at  others  less  so. 

On  the  other  hand,  the  method  exposes  to  risks  of  displacement  and 
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of  healing  with  deformity  which,  in  my  judgment,  outweigh  even  the 
ciaimcti  advantages,  and  the  statistics  show  that  the  risk  is  a  real  one 
and  that  the  damage  results  in  a  considerable  proportion  of  cases. 

The  principle  of  coDstrnction  of  an  ambulatory  splint  for  a  fracture 
of  the  leg  is  to  make  it  of  plaster-of-Paris  in  a  way  to  combine  reten- 
tion in  the  ordinary  manner  with  a  support  on  each  side  which  extends 
well  below  the  sole  and  takes  the  weight  of  the  l>ody  through  its  attacii- 
ment  to  the  splint  well  above  the  fraclure,  the  lower  segment  of  the 
limb  hanging  between  these  supports  and  receiving  none  of  the  weight. 
For  a  fracture  of  the  thigh  tlie  dressing  is  a  combination  of  a  fixed 
dressing  and  a  hip-splint  wliich  receives  the  weight  of  the  body  at  the 
pelvis. 

It  is  admitted,  I  ihink,  by  all  supporters  of  the  method  that  it 
should  not  Iw  employed  until  after  the  primary  HwcUing  has  subsided 
and  the  early  hardening  of  the  soft  part^  about  the  fracture  has 
appeared,  say  after  a  fortnight  in  a  fracture  of  both  bones  of  the  leg. 
The  limb  is  then  covered  with  a  plaster  dressing  applied  directly  over 
the  skin  except  along  the  sole,  where  it  is  separated  from  it  by  a  layer 
of  cotton  about  two  inches  thick.  Along  the  sole  and  on  the  sides  of 
the  limb  the  dressing  is  made  very  thick  and  strong  and  is  sometimes 
reinforced  by  lateral  strips  of  wood  or  metal.  The  other  foot  must  be 
correspondingly  raised  by  a  thick  sole.  It  is  bejond  Question  that  if 
the  method  is  employed  the  patient  should  be  kept  unaer  observation 
and  the  same  precautions  as  regards  removal  for  inspc<!tion  should  be 
taken  as  have  been  shown  to  be  necessary  with  other  splints. 

A  safer  plan,  if  it  is  essential  that  the  patient  should  walk,  is  to  use 
an  ordinary  hip-splint  for  ambulation,  the  broken  leg  bi-ing  separately 
encased  in  plaster.  The  same  plan  can  be  employed  in  the  later  stagt^ 
of  fracture  of  the  femur. 

I  have  found  that  patients  can  sometimes  walk  about  with  tbe  aid 
of  two  lateral  strips  of  wood  placed  outside  of  an  ordinary  plaster 
dressing  after  it  has  hardened  and  supported  by  a  shoulder  or  collar  of 
plaster  at  its  upper  part,  or  by  a  light  ap}>aralUB  of  two  iron  side-pi 
fastened  over  a  plaster  dressing  with  straps  and  buckles, 
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The  joints  in  the  formation  of  which  the  broken  bone  takes  _ 
and  often  more  distant  ones,  become  stiff  and  sensitive  during  the 
period  of  repair  and  remain  so  for  a  longer  or  shorter  time  thereafter. 
This  disability  is  specially  marked  aud  may  become  jjermanent  in  the 
old  and  rheumatic  when  the  fraclure  has  involved  the  joint,  when  the 
joint  has  been  coincidently  sprained,  and  in  the  joints  of  the  hand  even 
when  the  fracture  is  of  the  arm  or  forearm.  The  causes  are  varied 
and  numerous,  usually  unavoidable,  and  sometimes  irremovable.  The 
more  important  and  permanent  are  those  arising  from  change  in  the 
shape  of  the  articular  end  of  the  bone  by  uncorrected  displacement  of 
a  fragment  or  by  excessive  formation  of  callus,  and,  in  less  degree, 
from  thickening  and  retraction  of  the  (>eri articular  tissues  and  the 
formation  of  adhesions  within  the  joint  following  its  sprain  or  its  diaie 
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in  the  fracture.  These  are  all  the  result  of  the  primary  injury  and  of 
the  inflammatory  reaction,  the  overgrowth  of  callus  being  most  oom- 
moD  in  the  young  because  of  the  activity  of  the  periosteum  in  bone 
formatioD  at  that  period.  Anything  which  diminishes  that  reaction 
and  shortens  its  duration  will,  therefore,  tend  to  diminish  these  ham- 

S ring  consequences;  anything  which  augments  it  will  add  to  them, 
lis  gives  us  a  standard  by  which  to  measure  the  value  and  appropri- 
atene^  of  any  method  of  treatment.  Rest,  massage,  elastic  compres- 
aon  have  long  since  proved  their  value  to  reduce  inflammation  in 
joints  and  to  remove  exudates  from  within  them  and  from  the  peri- 
articular tissues;  and  moderate  use,  active  or  passive,  to  increase  the 
range  of  motion  after  the  inflammatory  reaction  has  ceased.  The 
importance,  and  especially  the  respective  timeliness,  of  these  two 
opposing  methods  need  to  be  fully  grasped.  The  surgeon's  dread  of 
anchylosis,  his  anchylophobia,  as  it  has  been  termed,  too  often  leads 
him  to  move  and  even  to  force  a  joint  while  such  motion  will  still  be 
painfal  and  will  be  followed  by  an  increase  in  the  reaction  and  a  reduc- 
tion of  the  range  of  motion,  and,  on  the  other  hand,  if  he  has  well 
grasped  the  corresponding  principle  he  is  in  danger  of  unduly  prolong- 
ing confinement  and  thereby  postponing  and  perhaps  restricting  the 
restoration  of  function.  The  criterion  is  a  plain  one  :  so  long  as  the 
joint  is  swollen  and  hot,  so  long  as  its  use  is  followed  by  an  increase  of 
swelling  and  heat  and  by  persistent  pain,  so  long  must  it  be  kept  at 
rest  ana  so  long  must  active  treatment  be  limited  to  massage  or  elastic 
compression;  and  as  a  rule,  this  attitude  of  non-interference  may  be 
maintained  without  harm  until  after  union  of  the  fracture  has  become 
complete.  Then  he  may  resort  to  passive  motion  or  may  encourage  the 
patient  to  gradually  increasing  use  of  the  limb,  and  he  will  see  the  stiff 
joint  rapidly  regain  its  functions. 

Forcible  passive  motion,  with  or  without  ansesthesia,  is  always  harm- 
ful before  the  second  month,  and  even  after  that  time  it  is  far  more 
likely  to  do  harm  than  good.  About  the  only  condition  in  which  it 
can  really  help  is  that  of  isolated  cord-like  adhesions  within  the  joint 
which  can  thus  be  broken  without  the  probability  of  their  reunion. 
Such  a  condition  we  have  every  reason  to  believe  to  be  very  rare. 
When  the  method  is  employed  to  increase  a  range  of  motion  that  has 
been  restricted  by  the  common  causes,  such  as  broad  adhesions,  retrac- 
tion of  the  capsule  with  periarticular  thickening,  and  bony  irregulari- 
ties, it  accomplishes  its  object  only  by  creating  lacerations  which 
necessitate  immediate  immobilization  in  order  to  check  influmnrntory 
reaction  and  which  in  healing  recreate  the  original  or  similar  conditions 
and  even  increase  them.  The  procedure  should,  I  think,  bo  almost 
wholly  abandoned,  and  in  its  place  we  should  resort  to  mas.sa<^e,  con- 
stant use  within  existing  limits,  and  possibly  to  the  recently  intro- 
duced method  of  prolonged  exposure  to  high  dry  temperatures,  and 
these  failing,  I  should  prefer  to  expose  the  joint  by  incision  in  order  to 
remove  such  intra-articular  obstacles  as  miirht  exist  and  be  removable 
rather  than  blindly  to  seek  to  break  and  tear  them  without  knowing 
what  and  where  they  are. 
This  general  rule  of  immobilization  needs  one  important  addition 
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with  respect  to  the  fingers.  Prolonged  immobilization  of  the  larger 
joints  does  not  stiffen  them,  but  immobilization  for  even  two  or  three 
weeks,  especially  in  the  extended  position^  will  cause  stiffness  of  the 
fingers  which  in  the  old  and  rheumatic  may  be  permanent,  even  if  the 
hand  and  fingers  have  been  previously  uninjured.  For  this  reason,  in 
the  treatment  of  all  fractures  of  the  arm  and  forearm  the  fingers  and 
thumb  should  be  left  free  and  the  patient  should  be  enjoined  constantly 
to  move  them;  in  addition,  if  the  dressing  must  include  a  portion  <^ 
the  hand  it  should  be  so  arranged  that  the  wrist  will  be  in  slight  dorsal 
flexion,  the  fingers  flexed  but  free  to  be  extended,  and  the  thumb 
abducted,  because  these  attitudes  tend  to  retard  and  diminish  the  ill 
effects  of  confinement  and  lack  of  use.  If  the  fingers  must  be  confined 
it  should  be  in  flexion. 

COMPOUIID  F&ACTUBE8. 

The  points  here  to  be  considered  are  those  connected  with  the  man* 
agement  of  the  wound  of  the  soft  parts  and  the  modifications  imposed 
by  its  presence  and  character  upon  the  details  of  reduction  and  reten- 
tion of  the  fracture. 

A  fracture  may  be  compound  from  the  b^inning  or  it  may  become 
so  by  suppuration,  by  the  extension  in  depth  of  a  coexisting  superficial 
wound,  or  by  the  formation  and  fall  of  an  eschar.  A  very  important 
difference  is  that  between  fractures  by  direct  and  fractures  by  indirect 
violence,  because  in  the  former  the  wound  is  usually  large  and  so  con- 
tused that  its  prompt  uncomplicated  healing  cannot  be  expected,  while 
in  the  latter  it  is  usually  maae  from  within  outward  by  the  sharp  end 
of  a  fragment,  is  small  and  clean,  and  may  confidently  be  expected  to 
heal  within  a  few  days  under  proj>er  care,  thus  transforming  the  frac- 
ture inti>  a  simple  one  and  putting  an  end  to  the  special  dangers  which 
make  the  injury  so  nnloubtable.  Those  two  varieties  differ  so  greatly 
in  prognosis  and  tn»atment  that  I  shall  seek  to  emphasize  the  distino- 
tii>n  botweon  them  by  a  se|>arate  description,  although  it  must  be 
admittiHl  that  tlio  sjKvial  difficulties  and  dangers  which  characterize 
those  bv  iliiwt  violeniv  mav  also  exist  in  those  bv  indirect  violence  in 
i*on**iH|uonct»  of  unusual  ass^KMateil  iX>nditions  more  or  less  independent 
of  the  intuit*  of  pixxluotioii.  Tlio  essence  of  the  difference  is  in  the 
iH>ndition  of  tho  wouiulod  tissues :  in  the  one,  a  lacerated  contused 
woumi,  sonu»  of  tho  skin  alx^ut  whiv»h,  even  if  apparently  uninjured, 
is  alnu>st  in^rtniu  to  sloujijh;  in  the  other,  a  small  clean  wound  ahnosk 
an  fit  to  lu'ul  as  if  it  had  Ihhmi  made  on  the  operating-table. 

A.  Oompound  Fraoturo  by  Indirect  Violence,  or  with  a  Small,  Clean 

Womid. 

The  pntient  ih  autesthotixiHl  and  the  skin  alx>ut  the  wound  is  cleaned 

or  an  0|H»mtton.      If  the  piunt  of  a  fragment  projects  through  the 

and  la  mthta*  ti^htlv  grasjHHl  by  it  tho  wound  must  be  freelr 

^1  and  it  and  tlio  bono  irrispUiHl  with  an  antiseptic  solution,  su(» 

*-l(HK)  bioholrido;  rtnluotii^n  is  thou  made,  the  limb  pressed  to 

\h»  (Wiii|HhI  bhuHl,  tho  wouuil  oKk^ihI  with  interrupted  sutures 
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at  half  or  three-quarter  inch  intervals^  and  a  sterile  or  antiseptic  dress- 
ing applied,  with  temporary  splints.  Exceptionally  it  may  be  advis- 
able to  insert  a  drain  of  gauze  or  tubing,  or  to  explore  the  wound  to 
aid  the  reduction  or  to  remove  fragments  or  to  secure  a  torn  vessel,  but 
the  less  the  wound  is  handled  the  better,  because  of  the  risk  of  con- 
tamination by  the  fingers. 

About  a  week  later  the  dressing  is  removed  and  if  all  has  gone  well 
the  fracture  is  thenceforth  treated  as  a  simple  one;  but  if  infection  has 
oecorred  the  measures  described  in  the  next  section  must  be  employed. 

6.  Cknapound  Fracture  by  Direct  Violence,  or  with  a  Contused  or 

Infected  Wound. 

The  patient  is  antesthetized,  the  skin  cleaned,  and  the  wound  thor- 
oaghly  washed  out  with  an  antiseptic  solution;  loose  fragments  are 
removed,  the  ends  of  the  bones  regularized  if  necessary,  and  the  deeper 
layers  of  muscle  and  fascia  fastened  together  by  sutures  so  as  to  give 
support  to  the  fragments;  if  deemed  necessary  a  catgut  or  temporary 
suture  may  be  placed  in  the  bone  to  hold  the  fragments  together.  Then 
the  enveloping  fascia  is  sutured  at  a  few  points,  not  too  closely,  and 
the  skin  sutured  so  far  as  its  condition  permits.  Drains  of  rubber  or 
gauze  are  inserted,  and  a  dressing  placed  over  all.  The  limb  is  then 
placed  in  splints  that  will  permit  a  change  of  dressing  with  the  least 
(fisturbance  of  the  fragments;  for  the  leg  Volkmann's  splint  is  con- 

FlG.  46. 


CompotiDd  fhicture.    Dressing  and  plaster  splint. 

venient,  or  the  plaster  stocking  (page  90),  or  moulded  anterior  and 
posterior  splints  one  of  which  is  placed  if  possible  next  the  skin  and 
protected  by  rubber  tissue  or  oiled  silk  from  being  softened  by  the  dis- 
charge (Fig.  46).  Later  in  the  course,  if  the  case  does  well,  an  inter- 
rupted or  fenestrated  splint  may  be  used,  but  the  dressing  occupying 
the  fenestra  or  interval  must  be  bound  on  very  snugly  or  the  tissues 
under  it  will  become  cedematous  and  project  through  the  opening. 
Suspension  adds  to  the  comfort  of  the  patient  and  often  to  tlie  con- 
venience of  the  surgeon. 

For  the  thigh  Hodgen's  splint  is  usually  the  most  convenient,  but 
the  double  inclined  plane  is  sometimes  better.  For  the  arm,  especially 
in  fractures  near  the  elbow,  I  like  vertical  suspension ;  it  seems  to  keep 
down  the  reaction  very  efficiently,  but  moulded  splints  are  very  con- 
venient, as  they  also  are  for  the  forearm. 

The  condition  of  the  skin  about  the  wound  in  these  fractures  de- 
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mands  close  inspection,  for  it  is  usually  much  more  seriously  and 
extensively  affected  than  its  appearance  indicates.  It  is  almost  inva- 
riably stripped  up  from  the  underlying  parts  for  a  considerable  distance 
and  certain  to  slough,  often  over  a  large  area,  although  it  may  show  no 
sign  of  the  injury  received.  1  have  found  a  brief  application  of  the 
elastic  bandage,  as  in  producing  artificial  ischsemia  for  operation,  of 
value  in  determining  the  extent  of  this  injury,  for  the  killed  portions 
of  skin  do  not  share  in  the  blush  which  follows  its  removal;  it  must  be 
remembered  that  skin  on  the  distal  side  of  a  long  transverse  wound  some- 
times remains  pale  under  this  test  although  still  viable.  The  absence 
of  bleeding  on  puncture  is  also  a  fairly  good  test  of  loss  of  vitality. 

I  have  experimented  somewhat  on  the  possible  advisability  of  cut- 
ting away  at  once  all  skin  that  is  clearly  certain  to  slough  in  order  to 
diminish  infection  and  favor  drainage  from  beneath  it,  but  have  not 
been  able  to  satisfy  myself  that  it  is  best  to  do  so.  If  the  infection  is 
slight  the  skin  mummifies  and  but  little  exudate  forms  under  it,  and  it 
serves,  by  the  sutures  placed  in  it,  to  prevent  retraction  of  the  adjoin- 
ing portions;  it  can  be  cut  away  later,  in  tlie  second  or  third  week.  If, 
on  the  other  hand,  the  case  does  less  well  the  dying  or  dead  skin  can  be 
removed  at  the  second  or  third  dressing  with,  1  think,  no  serious  loss 
from  the  attempt  to  utilize  and  save  it. 

Lacerated  and  divided  muscles  should  be  adjusted  as  nearly  as  possi- 
ble in  their  normal  relations  and  may  be  secured  there  by  a  few  catgat 
sutures,  but  the  main  reliance  upon  their  proper  reunion  is  in  the  closine 
of  the  env^elopiug  fascia  over  them,  with  intervals  for  drainage.  Dividea 
nerves  and  tendons  are,  of  course,  to  be  sutured,  and  torn  vessels  tied. 

The  proper  management  of  fragments  of  bone  is  often  a  matter  of 
anxious  doubt,  and  the  surgeon  must  be  guided  somewhat  by  the  prob- 
ability of  avoiding  extensive  suppuration,  for  fragments  may  safely  be 
left  ill  wounds  that  are  to  heal  kindly  which  must  certainly  be  removed 
sooner  or  later  if  suppuration  takes  place  about  them.  It  has  been 
abundantly  demonstrated  that  even  wholly  detached  fragments  can 
maintain  or  regain  their  vitality  and  be  an  important  aid  in  establish- 
ing union  between  the  main  fragments  if  infection  is  avoided.  If  the 
loss  of  bone  is  considerable  it  is  advisable  to  square  the  ends  of  the 
main  fragments  and  bring  them  close  together;  in  the  leg  this  loss  is 
usually  at  the  expense  of  the  tibia,  and  the  fibula  must  then  be  corre- 
spondingly shortened. 

If  the  laceration  of  the  muscles  is  great,  and  persistent  infection 
probable,  abundant  provision  for  drainage  and  irrigation  should  be 
made.  liong  fenestrated  rubber  tubes  should  be  run  through  the  limb, 
by  counter-()i)enings,  and  should  project  through  the  dressings  so  that 
an  antiseptic  solution  can  be  frequently  injected  during  the  first  few 
days  or  until  the  infection  is  under  ctjutrol.  If  suppuration  becomes 
fully  established  it  must  be  treated  acconling  to  general  principles,  or 
amputation  must  be  done. 

Gunshot  Fractures. 

Gunshot  fractures  when  the  missile  is  a  pistol  bullet  can  generally 
be  successfully  treated  by  a  single  irrigation  of  the  wound  and  an  anti- 
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septic  drcssiDg  without  removal  of  the  bullet.  It  is  very  rare  for  a 
piece  of  the  clothing  to  be  carried  in  beyond  the  skin.  When  the 
missile  is  a  lai^  rifle  ball  or  a  charge  of  shot  at  close  range  the  destruc- 
tion of  the  soft  parts  is  such  that  prompt  closure  of  the  wound  cannot 
be  expected,  and  the  case  must  be  treated  as  one  of  the  second  class  just 
described.  I  have  recently,  J  898,  seen  two  cases  of  fracture  of  the 
opper  end  of  the  femur  by  a  Mauser  ball  which  healed  without 
sopparation. 

Amputation. 

There  is  a  class  of  cases,  fortunately  not  a  large  one,  in  which  pri- 
mary amputation  is  clearly  indicated,  cases  in  which  the  fracture  is 
odIj  one,  and  sometimes  not  the  most  important,  of  the  injuries 
received.  The  extensive  destruction  of  the  soft  parts,  sometimes  also 
of  the  bone,  makes  it  evident  that  the  limb  cannot  be  saved  or  that  if 
saved  it  would  be  useless.  The  only  question  is  as  to  the  time  and 
place  of  amputation.  I  am  confident  that  in  some  of  these  cases  a 
formal  amputation  well  above  the  injury  should  be  rejected  in  favor  of 
division  of  the  remaining  soft  parts  at  the  upper  limit  of  the  laceration 
and  the  removal  of  only  so  much  of  the  upper  fragment  as  can  be 
conveniently  reached  from  the  surface  of  section.  These  are  the  cases 
in  which  the  soft  parts  have  not  been  torn  and  bruised  above  the  line 
of  their  division,  and  in  which  it  is  important  to  save  as  much  as  pos- 
sible of  the  length  of  the  limb,  or  in  which  a  formal  amputation  would 
sacrifice  a  contiguous  joint,  especially  the  knee  or  elbow.  Recovery  of 
coarse  would  be  slower,  but  under  the  protection  of  asepsis  the  stump 
would  be  more  serviceable  than  those  which  were  formerly  obtained 
after  suppuration  and  whose  defects  led  to  the  rule  of  practice  which 
now,  I  think,  needs  revision.  Such  limited  experience  as  I  have  gained 
in  the  matter  encourages  me  to  invite  consideration  of  it. 

Doubt  as  to  the  advisability  of  araputation  and  anxiety  as  to  the 
result  if  amputation  is  not  done  arise  in  those  cases  in  which  the  injury 
18  not  clearly  destructive  of  the  limb  or  its  usefulness,  but  in  which 
the  attempt  to  save  it  will  imperil  life  by  the  progress  of  an  infection 
already  present  or  certain  to  result  from  the  sloughing  of  the  bruised 
tissues.  It  is  a  peculiarly  anxious  question  for  the  surgeon,  for  it 
involves  his  reputation  for  sound  judgment  as  well  as  the  welfare  of 
the  patient.  Weighing  the  probabilities  he  may  wisely  decide  that  the 
chance  of  saving  the  limb  or  of  its  usefulness  if  saved  is  not  such  as 
t»  justify  the  taking  of  the  risks  involved  in  the  attempt  to  save  it,  and 
vet  if  the  patient  refuses  amputation  and  happily  saves  both  life  and 
limb  the  advice  to  amputate  is  likely  often  to  be  reciUlcd  as  a  reproach 
or  an  error  of  judgment.  In  some  cases  it  is  probable  that  under  the 
protection  of  antiseptics  the  decision  can  be  delayed  until  time  shall 
have  shown  the  full  extent  of  the  iniurv  and  the  al)ilitv  or  inability 
to  control  the  infection,  with  a  reasonable  expectation  that  a  later  am- 
putation, if  necessary,  will  still  be  in  time  to  save  life;  but  in  other 
cases,  particularly  in  the  middle-aged  and  alcoholic  and  in  those  with 
diseased  organs  and  tissues,  the  infection  is  so  superior  to  the  organ- 
wm's  power  of  resistance  that  if  it  is  allowed  to  become  fairly  estab- 
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HsLud  d^ath  is  iDcvitabk'.  In  the  first  set  of  cases  the  sui^eon  may 
fairly  place  the  responsibility  of  delay,  of  taking  the  chances,  upon  the 
patient  or  his  friends;  in  the  latter  he  must  throw  the  whole  weight  of 
his  opinion  unreservedly  in  favor  of  immediate  amputation  onlegs  he 
is  forced  to  believe  that  even  that  will  be  unavailing.  An  infection  in 
a  middle-aged  patient  which  in  a  few  hours  has  produced  a  condition 
of  apathy  or  subdelirium,  with  brownish  discoloration  of  the  skin 
extending  rapidly  upward  and  a  dark  offensive  discharge  from  tlie 
wound,  cannot  be  arrested  by  amputation,  except  perhaps  when  it  has 
not  got  above  the  knee  or  elbow;  but  one  which  is  marked  rather  by 
abundant  suppuration,  even  with  high  fever,  by  less  implication  of  the 
sensorium,  and  by  a  slower,  reddish,  boggy  oedema  of  the  parts  about 
and  above  the  wound  can  often  be  saved  by  amputation. 

Compoimd  Articular  Fracture. 

In  these  cases  also  conservative  treatment  has  gained  much  additional 
ground;  the  outlook  and  details  vary,  as  in  fracture  of  the  shaft,  witli 
the  character  and  extent  of  the  injury  to  the  soft  parts.  In  addition 
to  the  principles  governing  the  treatment  of  similar  fractures  of  the 
shaft  the  surgeon  has  also  to  consider  the  conditions  arising  from  the 
implication  of  the  joint,  especially  the  probability  of  the  extension 
of  suppuration  to  it  and  thu  effect  upon  its  functions  of  such  sup- 
puration or  of  the  injury  Itself.  If  tlie  wound  is  small  and  clean 
its  communication  with  the  joint  may  be  disregarded,  or,  at  the  most, 
drainage  of  the  joint  made  and  maintained  for  twenty-four  to  forty- 
eight  hours.  The  principle  in  any  case  of  moderate  or  extensive  lacera- 
tion and  contusion  of  the  soft  parts,  in  which  the  attempt  is  made  to 
preserve  all  the  articular  portions  of  the  bone  and  the  funotiona  iif  the 
joint,  is  to  protect  the  jomt  by  drainage  against  the  conseqnencea  of 
primary  infection  and  against  later  infection  from  the  wound  itself  by 
assuring  the  early  escape  of  the  exudates  of  the  latter.  In  the  more 
severe  cases — laceration,  splintering  of  the  articular  end,  free  commu- 
nication between  the  wound  and  joint — drainage  may  be  made  directly 
through  the  wound  and  even  partial  excision  of  the  joint  may  he  done 
to  insure  its  thoroughness. 

The  probable  effect  of  the  injury  to  destroy  the  functions  of  the  joint 
raises  the  question  of  resection  with  a  view  to  restrict  the  loss.  The 
answer  varies  with  the  joint  and  to  some  extent  with  the  vocation  of 
the  patient,  for  at  some  joints  and  in  some  occupations  solidity  is  more 
useful  than  mobility  with  insufliclent  control.  Thus,  at  the  knee  anchy- 
losis is  preferable,  at  the  ankle  the  removal  of  the  astragalus  may  leave 
a  useful  limb  but  anchylosis  is  better  than  removal  of  the  lower  portion 
of  the  tibia,  at  the  elbow  a  stiff  juiut  in  a  good  pusilion  is  more  useful 
than  one  that  is  very  loose  for  a  man  who  lias  to  do  heavy  work,  while 
for  one  who  does  light  work,  using  mainly  his  fingers  and  wrist,  even 
a  loose  elbow  would  be  better  than  a  stiff  one.  We  have  learned  too 
that  partial  resections  under  the  protection  of  the  antiseptic  method 
give  much  better  results  iu  respect  of  mobility  than  they  formerly  did; 
thus,  removal  of  the  lower  end  of  the  humerus  with  conservation  of 
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the  olecranon  gives  usually  a  much  more  useful  joint  than  total  resec- 
tion does. 

Qeneral  Treatment. 

The  vital  indications  in  simple  fracture  of  the  limbs  arise  rarely 
except  in  the  aged  and  the  alcoholic.  In  the  former  the  shock  of  the 
injury,  frequently  a  fracture  of  the  neck  of  the  femur,  occasionally 
proves  fatal  within  a  day  or  two,  or  the  strength  gradually  fails  and 
the  patient  dies  about  the  third  week,  often  with  symptoms  of  localized 
pneumonia  at  the  end.  A^inst  this  there  is  little  that  can  be  done 
except  to  avoid  dressings  which  give  pain  and  increase  discomfort.  I 
do  not  believe  that  the  recumbent  posture  increases  the  latter  danger 
or  can  be  safely  discarded  during  the  first  three  weeks.  At  a  still 
later  period  it  may  sometimes  be  advisable,  because  of  the  general  con- 
dition, to  take  the  patient  out  of  bed  even  at  the  risk  of  failure  of  union. 

In  the  alcoholic,  it  is  important  to  maintain  nutrition  and  secure  sleep 
during  the  first  week,  and  to  give  alcohol  regularly  in  moderate  quan- 
tities; it  is  claimed  that  the  chance  of  an  alcoholic  outbreak — delirium 
tremens — ^is  less  if  the  patient  is  not  kept  in  bed,  and  for  that  reason 
an  early  application  of  a  fixed  dressing  is  advised. 

No  medication^  except  tonics,  appears  to  have  any  value  in  hastening 
or  assuring  union  of  the  fracture  except  when  some  specific  poisoning 
is  present,  such  as  syphilis  or  paludism,  when  mercurials  and  quinine 
are  respectively  indicated. 


no 
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\\\w\\  irt  not  foiiiul  where  there  is  only  a  single  bone.  For  example, 
t\\\}  fibula  iniites,  but  the  rarcfactive  process  in  the  tibia  is  exaggerated 
and  loavcH  tlie  fragments  separated  by  quite  an  interval  occupied  by 
gninuhitions,  and  the  ossification  which  follows  is  not  active  enough  to 
extend  (»ntin»ly  across  it.  If  the  bone  were  single  it  seems  not  unrea- 
s(>nabh>  to  suppose  that  the  fragments  would  be  brought  nearer  together 
and  tho  intornieiliatc  granulations  stimulated  by  the  pressure  caused  by 
the  contraction  of  the  muscles,  but  here  the  fibula  holds  the  fragments 
a])art.  This  cxaggenited  rarefaction  can  sometimes  l>e  directly  oh^erved 
in  compound  fractures,  esi>ccially  in  the  spongy  tissue  near  the  epiphy- 
Ht»s.  The  tlclav  commonlv  observed  after  resection  for  the  relief  of 
pscudarthrosis  I  attribute  to  the  absence  of  a  {)eriosteal  bridge. 

The  defc(^tive  relations  of  the  fragments  consist  mainly  in  a  di»- 
plaivmeut  by  whicli  the  fractured  surfacH?s  are  more  or  less  widely  sep- 
arated and  which  is  maintaineil  }x^rha]xs  by  the  interposition  of  muscle. 
This  interposition,  which  has  ot^casionally  been  demonstrated  by  opera^ 
tion,  is  thought  by  some  to  be  by  far  the  most  common  cause  of  failure 
of  union,  but  in  the  pn'sent  lack  of  oI)servations  the  opinion  must  be 
divnunl  too  exclusive.    It  is  probable  that  when  interposition  occors  it 
is  by  ]H*notration  of  the  sharp  [K)int  of  one  fragment  into  the  overlying 
nuis<*K\    Another  form  of  <lefective  relations  is  <x)nstituted  by  the  iatcF 
{Htsition  of  a  fragment  wholly  or  juirtially  detacheil  or  by  the  loss,  ini 
i\unixniud  fraotun\  of  one  or  more  fragments  and  the  consequent  crei- 
tion  of  a  i\nisiderable  gap. 

Failun*  by  defivtive  innervation,  as  shown  by  Bognaud,*  oocnre 
when  tlio  tn>phic  norvi^s  or  nerve  centres  of  the  limb  are  injured. 
N[otor  or  seust»r}*  paralysis  without  injury  of  the  trophic  appantiu 
diH*s  not  del:iv  union.  Bi>irnaud  ci^lei'ted  six  ca^es  of  failure  of  unioo 
of  frai'turt*  of  the  leg  with  [Kiraplogia  due  to  injur}*  of  the  spinal  oori 
at  or  IvU^w  tho  hvst  dors;il  vertebra,  while  in  others  in  which  the  pard- 
ysi<  was  inv\M»iplote  or  the  spine  was  injureil  at  a  higher  point  union 
tvH»k  pl;uv, 

l.vval  tli-i^iKc^,  >viihili<,  i-aiuvr.  eto..  wliii'h  bv  destnn-inir  or  soften- 
iitiT  VA-:  \\Kv:  \\v\  : »  "  <p  >utaiuvus  "  or  ••  path-»li>jioal  '*  fracture,  Mt 
in  lik;'  !v,.iv.'.^'!-  :o  prvvont  n {viir.  and  tho  indammation  which  accom- 
lvlv.U>^^^l^ -.::^-^i:ra:'>ti  in  i«»Vvn>.n::i.l  frao:ur\  and  is  usual  Iv  a^^Kiated 

T'.'.'  •;--,."...  :  :iv  •  IV  V  \\  ;::>!  ^  \i-«-in.:  a  tniorur^^  even  when  sup- 
r.:-,i:'   ■•  >  -" -*  :  j-  :  -:'.:yT':: -i.i:.  I  '  ,ivo  ■^■•strvr-.l  in  s#?veral  cases  to 
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iog  most  of  the  cases,  in  which  the  fragments  are  united  end  to  end  or 
laterally  and  more  or  less  closely  by  fibrous  tissue,  and  another,  very 
rare,  in  which  a  distinct  joint  has  formed  between  them.  The  varie- 
ties of  the  first  form  are  very  numerous,  the  variations  depending  upon 
the  relative  positions  of  the  fragments,  the  extent  of  the  preliminary 
rarefaction,  the  amount  of  fibrous  tissue,  and  the  presence  or  absence 
of  a  productive  osteitis  or  partial  ossification  of  the  bond.  In  short, 
the  process  of  repair  in  any  of  the  widely  different  forms  imposed 
apon  it  by  the  character  of  the  fracture  and  the  displacement  may  be 
arrested  at  any  period  or  may  be  continued  unevenly  but  still  incom- 
pletely at  different  points.  Thus,  the  fragments  may  be  in  close  ap- 
position and  united  by  a  short  firm  bond  with  only  slight  motion 
between  them,  or  they  may  overlap  in  such  a  way  that  the  surfaces  of 
fnctore  are  not  apposed  and  the  union  is  only  by  the  thickened  inter- 
posed connective  tissue;  or  the  displaced  end  may  be  enlarged,  with 
osteophytes  extending  into  the  fibrous  bond  and  separate  nodules  of 
bone  developed  within  it,  needing  only  a  slight  additional  ossification 
for  complete  bony  union;  or  the  effect  of  the  preliminary  rarefaction 
of  one  or  both  fragments  may  not  have  been  corrected  by  subsequent 
ossification,  and  they  remain  soft  and  spongy,  or  atrophied  and  pointed, 
and  even  this  process  of  rarefaction  may  be  so  exaggerated  as  to  create 
as  distinct  a  gap  between  the  fragments  as  if  a  piece  had  been  removed 
or  even  to  transform  the  entire  shaft  of  the  bone  into  a  fibrous  cord. 

Of  the  second  form,  the  creation  of  a  joint  between  the  fragments, 
only  a  few  examples  have  been  recorded.  They  show,  in  more  or  less 
oomjdete  and  distorted  forms,  joints  with  a  fibrous  capsule  embedding 
ctrtilagioous  or  bony  nodules,  a  cavity  containing  a  synov^ia-like 
Kqnid,  and  the  ends  of  the  fragments  rounded,  eburnated,  usually 
ttilarged,  sometimes  smooth  and  polished  and  sometimes  covered  with 
a  fibrous  or  even  a  cartilaginous  lining. 

Stiology.  Certain  general  conditions  have  been  deemed  a  cause  of 
delayer  failure  of  union  either  through  a  specific  poison,  as  in  syphilis, 
or  through  a  deterioration  of  the  health  or  a  lowering  of  the  vitality 
induced  by  them,  as  pregnancy,  lactation,  defective  nourishment,  and 
acute  diseases;  but  it  is  beyond  question  that  the  causes  are  usually 
local  and  that  the  most  common  one  is  a  faulty  relation  of  the  frag- 
ments to  each  other,  including  therein  the  interposition  between  them 
of  muscular  tissue.  Others  are  defective  innervation,  disease  of  the 
bone,  inflammation  on  the  surface,  and  defective  treatment.  But  it  is 
*l8o  true  that  delay  and  even  failure  may  occur  when  no  lociil  or  gen- 
eral cause  can  be  found,  when  the  fragments  are  in  exact  a])positiou, 
and  when  the  general  condition  is  good.  We  know  that  the  less  the 
primary  displacement,  the  more  exact  the  reposition,  and  the  more 
<JompIete  the  immobilization,  the  less  is  the  local  reaction  and  the 
snaller  the  callus.  It  is  possible,  therefore,  that  the  reaction — the 
typeraemia  and  the  exaggeration  of  the  local  nutritive  processes — may 
be  too  slight  or  too  brief  to  complete  repair,  but  this  only  throws  the 
question  further  back,  and  we  have  vet  to  learn  whv  the  reaction  is 
insufficient  in  one  case  and  suflRcient  in  others  which  are  apparently 
identical.    In  the  leg  and  in  the  forearm  a  condition  occasionally  exists 
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such  that  union  may  reasonably  be  hoped  for,  the  surgeon's  first  duty 
is  to  seek  for  and  combat  any  general  condition  that  may  be  at  fiiulti 
such  as  syphilitic  or  malarial  poisoning  or  defective  nourishment^  using 
the  respective  remedies  and  tonics,and  perhaps  giving  preference  among 
the  latter  to  phosphorus  or  phosphate  of  lime.^  Then  he  continues  the 
immobilization,  aiding  it  then  or  a  little  later  by  massage;  this  stiU 
failing,  he  has  choice  of  a  number  of  mild  measures  to  hasten  the  pro- 
cess, such  as  the  application  for  a  few  hours,  once  or  twice  repeatea,  of 
a  bandage  about  the  limb  above  the  fracture  tight  enough  to  cause 
venous  congestion  and  swelling,  the  painting  of  the  skin  with  iodine, 
or  the  injection  of  a  few  drops  of  tincture  of  iodine  or  of  a  10  per 
cent  solution  of  the  chloride  of  zinc  into  the  periosteum  and  the  fibrous 
bond  at  the  fracture;  or,  in  the  case  of  the  leg,  if  the  mobility  issli^t 
and  the  fragment  in  good  position,  he  applies  a  splint  or  brace  by  the 
aid  of  which  the  limb  can  be  used  in  walking  without  too  much  risk 
of  causing  displacement,  in  the  hope  that  the  irritation  thereby  pro- 
duced at  the  fracture  may  stimulate  the  process. 

If  these  also  fail  or  if  the  condition  calls  for  more  pronounced  meas- 
ures, he  seeks  to  produce  a  sharp  reaction  by  forcibly  and  widely  bend- 
ing the  limb  at  the  fracture,  under  an  ansesthetic,  so  as  to  tear  the  bcHid 
and  measurably  reproduce  the  conditions  of  a  fresh  fracture,  or  he  passei 
a  drill  down  to  the  bone,  with  or  without  incision,  and  perforates  the 
ends  of  the  fragments  at  several  points.  Bone  and  ivory  pegs  have 
been  inserted  into  holes  thus  made  and  withdrawn  after  a  few  days  or 
weeks,  but  apparently  with  no  advantage  over  simple  drilling. 

Electrolysis  has  also  been  used  with  advantage,  the  needle  being 
passed  into  the  bond  between  the  fragments. 

Finally,  the  surgeon  may  freely  expose  the  fracture  by  incision,  resect 
the  ends  of  the  fragments,  bring  them  into  close  and  exact  apposition, 
and  secure  them  there  by  external  dressing  with  or  witliout  the  aid  of 
a  suture  or  other  fastening  applied  directly  to  the  bone.  In  the  pre- 
ceding cha])ter,  I  have  given  reasons  for  thinking  that  the  presenee 
of  a  permanent  metallic  suture  or  pin  interferes  with  the  pnKieseee 
by  which  alone  union  can  be  accomplished,  and  I  must  repeat  my 
belief  that  sufficient  security  can  be  given  by  an  external  aressingy 
and  that  the  usefulness  of  a  suture  is  limited  to  keeping  the  fragments 
in  position  during  the  ap]>lication  of  that  dressing.  No  suture  that 
can  properly  \w  used  is  strong  enough  to  relieve  the  surgeon  from  the 
mvessity  of  great  care  in  handling  the  limb  during  the  application  of 
the  dri^r^sing,  not  because  the  fnigments  have  a  great  tendency  to  slip 
apart  laterally,  but  because  the  angular  deviations  which  are  certain  to 
take  plac(»  bring  a  great  breaking  sti'ain  upon  the  suture.  For  this 
reason  I  believe  that  if  any  suture  is  used  it  should  be  of  catgut  or 
silk,  and  tied  loosely  so  as  to  jHM'niit  angular  deviation  within  a  mod- 
erate nmge.  The  best  security,  I  believe,  lies  in  making  the  ends  of 
the  bone  ^Jquare  and  then  having  an  assistant  press  the  lower  segment 
of  the  limb  forcibly  against  the  npixT  one  until  the  dressing  has  been 

'  GauthiiT :  I.yon  Modioal,  June  ami  July,  iv.r,  rfiH)rt>  the  succes«ful  use  In  two  cases  of  UH 
thyrotd  extract  to  oauw  cousolulation  after  delay  of  ab«)ut  three  months  ;  the  remedv  wasQsed'ftl 
betuet;n  three  anil  four  weeks  and  union  was  then  established.  I  have  employed  it  in  twoi 
without  recc^iizablc  benerit. 
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It  may  be  due  to  msiifficieiit  retention  by  the  splints  or  to  the  indo- 
cility  of  the  patient  or  to  the  manipiibtioii  of  the  surgeon  in  making 
early  passive  motion  of  a  neighboring  joint.  There  is  reason  to  think 
that  the  exceptional  frequently  of  failure  of  union  in  the  humerus  is 
due  in  part  to  this  latter  cause,  for,  such  fractures  being  commonly 
treated  with  the  elbow  flexed,  movements  of  the  forearm  are  liable  to 
take  place  about  a  low  fracture  of  the  arm  as  a  centre  instead  of  in 
the  elbow,  especially  if  the  splint  does  not  rest  against  the  front  or 
back  of  the  shoulder. 

The  return  of  mobility  after  union  has  become  apimrently  complete, 
and  even  after  the  jiatient  has  used  tlie  limb  for  some  time,  is  oceasion~ 
ally  observed.  In  most  of  the  oases  probably  the  union  has  only  been 
fibrous,  although  close  and  firm,  and  has  slowly  yielded  under  use;  but 
in  others  in  which  there  is  no  reason  to  doubt  the  solidity  of  the  union, 
the  cause  has  been  a  local  inflammation,  such  as  erysipelas,  or  an  nicer, 
an  acute  febrile  disease,  or  scurvy. 

Symptoms.  The  persistence  of  abnormal  mobility  after  the  lapse  of 
a  peritxl  that  is  usually  largely  suffice nt  for  union  constitutes  "de- 
layed" union;  the  merger  into  "  failure  of  union"  is  a  matter  of 
opinion  rather  than  of  exact  definition.  If  the  position  of  the  frag- 
ments is  g<Hxl  and  the  mobility  slight  the  condition  should  be  deemed 
merely  one  of  delay  for  a  much  longer  period  than  when  the  local 
relations  are  less  favorable,  and  the  usual  treatment  of  a  fracture 
should  be  continued;  the  instances  are  numerous  in  which  union  has 
finally  become  complete  after  the  lapse  of  several  months  and  without 
exceptional  measures.  On  the  other  hand,  failure  may  be  predicated 
even  before  the  usual  time  has  passed  if  the  position  of  the  fragmexits 
ia  very  unfavorable  and  the  mobility  great. 

The  persistence  of  abnormal  mobility  is  the  jiatliognomonic  sign, 
but  it  is  occasionally  difficult  or  even  impossible  of  recognition  either 
because  it  is  very  slight  or  because  the  fracture  is  so  close  to  the  articular 
end  of  the  bone  that  the  mobility  is  masked  by  the  movements  at  the 
joint;  under  such  circumstances  the  functional  disturbance  and  pain 
may  be  the  only  symptoms.  The  abnormal  mobility  may  be  slight  or 
very  free,  and  is  usually  painless  until  its  limits  are  approached  or 
reached.  AVith  it  may  be  associated  a  recognizable  position  and  shape 
of  the  fragments  under  which  union  is  plainly  impossible  without 
Uie  aid  of  exceptional  measures. 

Functional  disturbances  vary  with  the  extent  of  mobility,  the  limb, 
and  the  amount  of  the  associated  muscular  degeneration;  it  ranges 
from  complete  disability  to  interference  so  slight  as  scarcely  to  be 
noticeable;  in  one  of  my  own  cases,  a  compound  fracture,  the  patient 
preferred  amputation  of  the  leg  to  longer  delay,  and  others  have  sought 
in  amputation  relief  from  the  pain  of  the  movements  of  the  limb. 
Others,  again,  are  able  to  use  tlie  limb  with  the  aid  of  a  brace,  and 
some  even  without  it.  In  the  shaft  of  the  femur  the  disability  ia 
usually  the  greatest  and  is  practically  complete,  hut  when  at  its  neck 
the  limb  may  Iw  still  quite  useful;  I  have  one  such  specimen  taken 
from  a  man  who  was  able  to  wal  k  freely,  and  others  have  been  reported. 

Treatment.     When  dclav  has  occurred  and  the  local  conditions  are 
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Any  of  the  possible  displacements  after  fracture  may  remaio  nnoor* 
rectetl  and  |)roduce  this  condition,  but  the  most  common  are  marked 
angular  displacement  or  rotation  after  fracture  of  the  siiaft  and  trant 
verse  displacement  with  overriding.     Excessive  size  of  the  talluB  ii 
sometimes  included  in  this  group  and  so  is  the  inclusion  in  the  calluf 
of  muscle,  teuduu,  or  nerve.     The  ill  results  are  not  limited  to  t}]< 
change  In  the  appearance  of  the  limb,  which  is  often  marked  and  ofFe 
sive,  but  include  also  an  Interference  with  function,  which  may  amoD 
to  complete  disability  by  shortening  of  the  limb,  by  the  devlaUon  i 
its  lower  segment,  or  by  restrictiug  the  movements  of  a  ueighborin 
joint  either  directly  or  indirectly  by  implication  of  its  muscles.    Thi 
angular  displacement,  with  or  without  overriding,  after  fracture  of  (hi 
thigh  near  the  middle  may  produce  a  shortening  of  several  inyhes 
angular  displacement  after  fracture  of  the  leg  may  so  raise  the  heel 
toes  or  invert  or  evert  the  loot  as  to  make  it  difficult  or  impossible 
place  the  sole  squarely  on  the  ground  in  walking;  transverse  displu 
ment  backward  or  forward  close  above  the  elbow  may  limit  flexion 
extension  respectively,  more,  I  think,  by  cicatricial  implication  of  111 
muscle  than  by  contact  with  the  bones  of  the  forearm. 

Excessive  callus  in  the  neighborhood  of  a  joint  may  diminish 
range  of  motion  mechanically;  this  is  seen  most  frequently  at  the  lii| 
after  fracture  of  the  neck  of  the  femur  at  its  base  and  at  the  should* 
and  elbow.  The  inclusion  of  muscles  and  tendons  in  a  callus  is  raK 
that  of  a  nerve,  or,  rather,  pressure  upon  a  nerve  by  a  callus,  is 
most  frequently  in  the  musculo-spiral  nerve  after  fracture  of  tlie  lowe 
half  of  the  humerus. 

One  liundred  and  forty-nine  cases  of  faulty  union  collected  by  Gorf 
showed  71  of  the  thigh,  59  of  the  leg,  12  of  the  arm,  and  7  of  th 
forearm;  in  56  of  the  thigh  in  which  the  position  was  indicated  it  «" 
at  or  above  the  middle  in  51,  and  in  55  iu  which  the  character 
displacement  was  mentioned  it  was  angular  with  the  convexity  outmi 
or  outward  and  backward  in  38,  and  outward  and  forwarti  in  9.  J 
the  ankle  a  rather  frequent  and  disabling  form  is  uncorrected  displsa 
meat  after  Pott's  fracture,  the  astragalus  being  behind  and  somewb 
to  the  outer  side  of  its  proper  position. 

Treatment.  The  method  of  treatment  varies  with  the  solidity  i 
union,  and  therefore  to  some  extent  with  the  length  of  time  that  fal 
elapsed.  As  persistent  displacement  is  ofteu  a  cause  of  delay  of  iini( 
ana  of  early  weakness  of  the  callus,  it  is  possible  to  correct  the  positil 
by  the  hands  alone  at  a  much  later  period  than  under  better  condition 
that  \b,  an  angular  displacement  (^an  thus  be  corrected  by  foroib 
straightening  the  limb  with  the  hands  or  with  the  knee  pressed  <gur^ 
the  projecting  angle.  But  little  improvement  In  overriding  is  to 
expected  from  such  means  because  the  cicatricial  condition  of  the  i 
parts  which  maintains  it  cannot  often  thus  be  moderated,  A  few  a 
have  been  reported  in  wliich  continuous  traction  has  been  quite  effioh 
Gradual  straightening  has  occasionally  been  effected  by  a  lateral  hi 
with  transverse  elastic  pressure  at  the  angle. 

Refracture  by  specially  devised  osteoclasts  has  been  much  employ 
ia  the  past  for  the  correction  of  angular  deformity,  but  has  lately  g^v 
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place  of  late  to  open  operation.  Some  of  the  instruments  are  very 
powerful  and  accurate  in  the  application  of  the  force.  Union  after 
early  refracture  may  be  confidently  expected  to  require  less  time  than 
after  primary  fracture.  A  serious  obstacle  to  success  may  exist  in  the 
permanent  retraction  of  the  soft  parts  on  the  concave  side  when  the 
deformity  has  long  existed.  The  condition  then  resembles  that  of  a 
bent  bow,  and  as  the  length  of  the  soft  parts  determines  that  of  the 
limb  the  latter  cannot  be  increased,  and  the  bone  can  be  straightened 
after  breaking  it  only  by  forcing  the  ends  of  the  fragments  past  each 
other,  overriding. 

Osteotomy  meets  the  indications  in  the  same  manner  as  osteoclasis, 
but  more  widely  and  precisely,  for  it  not  only  insures  division  at  the 
chosen  point,  but  it  also  permits  the  correction  of  lateral  displacement 
and  the  removal  of  a  V-shaped  or  longer  piece  if  the  condition  is  that 
mentioned  at  the  close  of  the  preceding  paragraph.  With  strict  atten- 
tion to  asepsis  recovery  is  likely  to  be  as  uneventful  as  after  osteoclasis, 
but  it  will  be  notably  slower  if  bone  is  excised.  Unless  anatomical 
reasons  to  the  contrary  exist  the  incision  should  be  made  longitudinally 
at  or  near  the  most  projecting  part  of  the  bone,  and  should  be  long 
enough  to  permit  free  exposure  and  easy  access  to  it;  the  management 
of  the  bone  will  be  determined  by  the  relations  of  the  fragments  and 
by  the  end  in  view,  but  in  case  of  excision  every  effort  should  be  made 
to  maintain  the  continuity  of  the  periosteum  on  one  side  and  to  restore 
it  by  suture  on  the  other  at  the  end  of  the  operation. 

In  articular  fracture  with  displacement,  such  as  Pott's  fracture  above 
mentioned,  the  bone  can  sometimes  be  restored  to  place  by  open  opera- 
tion with  considerable  improvement  in  function.  I  have  improved 
the  condition  in  a  number  of  Pott's  fractures  in  this  way;  and  in  one 
of  accidental  refracture  of  the  outer  condyle  of  the  humerus  in  which 
the  primary  fracture  (two  years  previous)  had  resulted  in  considerable 
limitation  of  motion,  I  exposed  the  fracture  by  incision  because  of  non- 
reducible displacement  of  the  fragment,  and  was  able  so  to  place  it  that 
the  range  of  motion  was  subsequently  increased.  Possibly  a  like  advan- 
tage could  be  gained  by  a  deliberate  osteotomy  and  shifting  of  the 
fragments. 

An  excessive  portion  of  callus  or  a  projecting  fragment  which  causes 
pain  or  ulceration  of  the  skin  by  pressure  can  be  removed  by  the  chisel 
or  rongeur. 


CHAPTER    IX. 

GENERAL  PROGNOSIS. 

The  pn^nosis  after  fracture  involves  consideration  of  the  effe 
the  injury  in  respect  of  the  prolongation  of  life,  the  preservation  < 
limb,  its  usefulness  if  preserved,  and  the  time  required  for  reoo 
The  factors  in  the  prognosis  have  been  considered  in  detail  in  th< 
ceiling  chapters  and  will  only  be  grouped  here  for  a  more  conv< 
general  review. 

The  prognosis  varies  with  the  age  and  condition  of  the  paties 
position  and  character  of  the  fracture,  and  the  complications  pres 
jKvssible. 

The  Patient.  Sex  does  not  affect  the  prognosis.  Age  has  a 
sidcrable  influence;  the  younger  the  patient  the  better  the  prog 
because  in  the  young  fractures  unite  more  easily  and  promptl} 
in  the  adult,  and  advancing  years  increase  the  probability  of  c 
islieil  vitality  and  of  the  presence  of  constitutional  dyscrasise.  1 
fractures  involving  or  in  close  proximitv  to  joints  the  progno 
resjHvt  of  function  is  unfiivorably  affiected  by  the  greater  tendei 
youth  to  excessive  formation  of  callus  when  the  displacement 
tMitin^ly  correlated  or  the  periosteal  irritation  is  extensive  and 
niaiutaineil.  In  the  old  the  pn^gnosis  is  worse  in  respect  of  life  h 
of  thoir  diminisheil  ability  to  withstand  the  shock  and  to  bear  prol 
iH>n!iuoment  to  IhhI  and  jiain,  ami  worse  in  respect  of  function  b 
of  the  ij:nH4tor  dittioulty  with  which  the  affected  soft  parts  and 
n^iiu  their  original  ivnditions.  The  rt?duction  of  vitality  by  ( 
oration  or  dis^^s^^  of  various  organs  may  have  a  similar  effect.  CI 
uKH^hoHsm  oxjHV^^  to  an  outbreak  of  delirium  tremens  and,  ai 
also  advan^HHl  ai^\  to  the  Si>-«illeil  hypiistatic  pneumonias. 

SmUlou  di>ath  by  fu/  or  puimonary  anhoii^nn  is  possible,  but  verj 
at  auv  ai»x*  and  with  alnu^t  anv  form  of  fracture. 

The  Practure.     lu  i\>uijvmuu1  fracture  the  prxignosis  is  worse  in 

rtv*|Hvt  than  in  simple  fraoturv\  and  wor<e  when  by  direct  violenc 

bv  uulitwt  vi\^leu\vlH\^us^*  of  the  usually  greater  extent  and  se 

or  the  assiHMrtttHl  Unions  of  the  Sv^ft  jvirtSw     In  gunshot  fractur 

piN^mviis  i^  usiuaUy  l^avl.  the  laivr^tioa  i^  the  soft  parts  and  the 

tHHrtll^  irf  the  lHM\e  UnuiT  often  such  as  to  necessadtate  amputati 

gmujr  to  limit  the  us^^fuluess  of  the  limb  if  it  is  preserved. 

^  f|IH>4ww  of  the  slwft  of  a  loui:  Knie  irenerally  heals  with 

■^  tK^\>hiet  ewvpti^Mis  Iviiur  the  itKvmplete  and  subper 

^  ik»  YvMU^  aud  transvcr?^^  fractures  in  which  laten 

iiMMlieiil:^  \tiu  Iv  rt\Uivx\l  or  prevented. 

it  tki>  5khort*  or  sivu5::>\  Knies  heal  pn>mptly,  but  tl 

^  W  without  orushiac*  v*annot   usuallv   be  con 


ollowed  by  limitation  o£  motioD  ia  the  joiDt;  at  the  kaee  and 
■nd  to  a  lesa  extent  the  ehoulder  and  hip,  this  is  the  rule, 
leneral  statement  of  value  can  be  made  as  to  the  time  required 
1  the  final  result  after  fracture  or  as  to  the  completeness  of  resto- 
if  function,  and  the  statistics  that  have  been  collected  are  prac- 
ralueless  because  they  do  not  completely  discriminate  between 
;rent  forms  and  ages  of  the  patients.  Each  fracture  or  at  least 
isa  of  fntotnre  must  be  judged  by  itself,  and  in  many  a  given 
tre  can  be  no  great  certainty  that  it  will  not  vary  widely  from 
rage.  As  I  write  this  paragraph,  I  have  just  visited  a  patient 
tke  the  outer  portion  of  the  nead  of  the  tibia  seven  months  ago; 
:ted  great  loee  of  motion  and  was  gratified  when  at  the  ena  of 
mr  months  a  range  of  45°  had  been  obtained,  and  vet  within 
two  months  that  range  has  been  increased  to  90°  under  natural 
be  limb.  I  think  it  can  properly  be  said  that  an  uncompli- 
soture  of  the  shaft  of  the  long  bone  of  the  arm,  forearm,  or 
,  in  the  great  majority  of  cases,  heal  without  any  diminution  of 
ling  capacity  of  the  patient  after  six  months,  and  that  almost 
cmainder  will  have  reached  the  same  condition  in  a  year.  In 
B  of  the  shaft  of  the  femur  more  time  is  required,  and  tlie 

of  those  who  will  remain  more  or  less  disabled  is  greater.    As 
life  18  tttflsed,  the  ability  of  the  patient  to  adapt  himself  to 

conditions  is  less,  the  joints  are  more  likely  to  be  stiffened, 
n  in  the  limb  after  fatigue  or  when  the  weather  is  cold  and 

more  common.  The  latest  statistics  I  have  seen  are  those  of 
nd  Ramaperger,*  collected  from  tlie  records  of  Aid  Societies. 
were  of  167  simple  fractures  of  the  leg;  only  one  was  perma- 
isabled,  the  others  regained  their  earning  capacity  in  an  average 
iaya,  70  per  cent,  in  91  days  each. 
leiger's,  of  145  fractnres  of  the  leg,  given  in   more  detail. 
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tioQ  followed  ID  32  per  cent.,  the  loss  in  the  remainder  was  usually  le» 
than  25  per  cent. 

Of  the  simple  fractures  of  the  malleoli  there  was  recovery  withon. 
deformity  in  61  per  cent.,  with  deformity  in  39  per  cent.;  of  th^ 
former,  restoration  was  complete  in  75  per  cent.,  of  the  latter  in  23  pe: 
cent.  Two-thirds  of  all  resumed  work  during  the  first  six  months 
one-third  during  the  second  six  months.  After  compound  fractun 
there  was  always  some  loss. 

After  fracture  of  the  fibula  restoration  was  always  complete,  bal 
sometimes  much  delayed. 

The  more  unfavorable  estimates  of  results  in  respect  of  earning 
capacity,  notably  those  of  Lane,  are  entirely  out  of  accord  with  mj 
own  experience  and  observation.  I  recently  sent  letters  to  all  tb 
patients  who  had  been  treated  in  the  New  York  Hospital  for  fracture 
of  the  lower  limb  during  the  previous  year  and  received  answers  from 
twenty-six  as  follows  :  Neck  of  femur,  3;  limb  nearly  useless.  Shaft 
of  the  femur,  4;  limb  as  useful  as  before  the  injury.  Leg,  10;  in  7 
as  good  as  ever,  in  3  good  but  with  some  pain.  JPott's  fracture,  9;  in 
6  as  good  as  ever,  in  2  fairly  good,  in  1  bad. 


CHAPTEB    X. 

FBACrUBES  OF  THE  SKULL. 

anction  of  the  oranium  is  so  largely  limited  to  mechanical 
1  of  the  brain  and  its  annexa  from  external  violence,  its  f rao- 
great  majority  of  oases  involves  after  recoveir  so  slight  an 
108  with  this  f  anotion^  and  treatment  can  do  so  little  to  dimin- 
interferenoe,  that  the  importance  of  the  injury  lies  almost 
I  the  associated  injury  of  the  brain  and  in  the  later  inflam- 
r  de|;enerative  processes  therein  to  which  that  injury  or  that 
erlying  soft  parts  may  ^ive  rise^  and  its  consideration  falls  in 
nty  of  cases  ratiier  under  the  rubric  of  injury  of  the  brain 
er  that  of  fractures.  It  is  unfortunate  that  these  injuries 
e  BO  universally  classed  as  fractures,  for  this  leads  to  an 
in^  of  the  attention  upon  the  lesion  of  the  bone  to  the  ezdu- 
immizing  of  that  of  the  brain  and  to  undeserved  reproach  for 
1  failure  to  recognize  the  presence  of  fracture.  It  should  be 
red  that  the  vitnence  which  causes  fatal  injury  of  the  brain 
nrith  fracture  of  the  skull  may,  under  slightly  changed  con- 
use  the  former  without  the  latter,  and  that  in  a  large  propor- 
tal  cases  the  fracture  is  merely  an  incident  without  any  direct 
o  the  fatal  result  or  only  with  that  of  having  made  the  causa- 
»n  possible.  On  the  other  hand,  there  is  a  class  of  fractures 
the  lesions  are  entirely  local  and  limited  to  the  bone  and  the 
;  soft  parts,  or  in  which,  if  the  contents  of  the  cranium  are  at 
d,  the  injury  is  limited  to  the  immediate  Deighborhood  of  the 

In  these  the  fracture  is  the  essential  lesion,  and  the  treatment 
wholly  directed  to  it.    Between  these  two  forms — generalized 

of  the  brain  and  its  envelopes,  with  or  without  fracture,  and 
ribed  fracture  with  or  without  localized  injury  of  the  brain  or 
— there  are  others  in  which  the  character  of  the  fracture  and 
of  production  are  exaggerations  of  those  of  the  second  group, 
flfect  upon  the  contents  of  the  cranium  those  of  the  first  group, 
rst  group  the  fracture  is  usually  fissured  and  almost  always 
or  extends  to  the  base  of  the  skull,  and  hemorrhages  covering 
rea  though  limited  in  amount  of  extravasated  blood  are  found 
surface  of  the  brain  and  sometimes  within  it  and  the  medulla, 
y  contusion;  in  the  second  the  type  is  a  compound  circum- 
epressed  fracture,  possibly  with  a  rent  in  the  underlying  dura; 
termediate  class  there  are  the  comminution  of  the  second  (but 
ensive  and  associated  with  fissure)  and  the  hemorrhages  and 
sion  of  the  first.  In  the  production  of  the  first  the  causative 
acts  broadly  upon  the  skull,  modifying  its  shape  through  its 
and  perhaps  splitting  it  by  exceeding  the  limits  of  that  elas- 
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ttcity,  and  bruising  ita  cODteots  by  that  modificatioD  of  tbe  aliapc  atH 
by  Uie  jar,  as  in  a  fall;  ia  the  second,  as  in  a  blow  of  a  hammer, th 
force  is  consumed  in  breaking  the  bone  at  tbe  point  of  impact,  there  i 
no  general  change  in  the  shape  of  the  skull,  no  diffusen  effect  tipoi 
the  brain  as  a  whole.  Because  of  the  mode  of  production  fractures  0 
the  second  group  are  usually  compound.  In  the  intermediate  grpo] 
the  violence  is  greater  than  in  the  others,  it  breaks  a  larger  area  a 
hone  aad  is  not  exhausted  in  producing  the  fracture.  This  differeno 
in  the  mode  of  production  ana  in  the  effects  of  the  violence  dominata 
tbe  whole  subject  and  determines  the  treatment  and  the  prognooB. 
All  this  appears  plainly  in  study  of  the  mechanism,  pathology,  and 
cause  of  the  injury  in  the  various  forms. 

HAchanism  uid  Pathology.  In  studying  the  mechanism  of  fraotun 
certain  anatomical  features  of  the  cranium  must  be  borne  in  mind.  CH 
the  vault  and  base  of  which  it  is  composed  in  unequal  parts,  the  fonnM 
is  globular,  thick,  and  elastic;  the  latter  is  flattened,  irregular,  thick  in 
places,  thin  in  others,  and  perforated  at  many  points  for  the  passage  d 
nerves  and  vessels.  From  the  occipital  condyles,  by  whicn  it  rert 
upon  the  spinal  column,  pass  outward,  backward,  and  forward  varioui 
thick  portions  or  ridges  constituting  a  strong  framework  to  conned 
them  with  the  vault:  the  basilar  process  and'  body  of  the  sphenoid,  tbf 
occipital  crest,  and  the  petrous  portions  of  the  temporal  hones;  furtbei 
forward  are  the  thicker  portions  of  the  greater  and  lesser  wings  of  tlii 
sphenoid  and  the  frontal  crest.  To  a  certain  extent  these  ridges  dirtd 
lines  of  fracture  of  the  base  to  the  thinner  intermediate  segments,  bal 
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all  can  be  crossed  by  them.  The  vault,  wliich  varies  greatly  in  thick 
ness  at  different  points  and  in  different  individuals,  has  a  thick  oule 
and  a  thin  inner  table  of  dense  bono  .separated  by  the  spongy  diploe 
The  physical  characteristic  of  the  vault  which  most  concerns  us  is  it 
elasticity,  which  is  sufficient  ti>  (lermit  a  considerable  change  of  shap 
without  fracture — that  is,  a  diameter  of  the  skull  can  be  shortened  ao 


the  booe  and  raise  it  above  its  level. 
erate  blow  with  a  pointed  or  edged  weapon  may  simply  break 
table,  where  the  bone  is  thick,  and  depress  it  by  crushing  the 
gdtploe,  or,  if  the  bone  is  thin,  it  may  make  a  small  rounded 

witboQt  splintering  or  fissuring  of  the  side.  If  the  instm- 
)t  sharp  or  edged  the  bone  is  bent  inward  and  the  effect  varies 
force  of  the  blow  and  the  prolongation  of  its  action.  In  the 
Form  the  elastictly  of  the  skull  takes  up  and  distributes  the 
loat  recognizable  injury  to  th^  bone.  If  the  force  is  a  little 
e  inner  table,  which  is  overj^^gnt  in  the  movement,  splits  away 
diploe  and  is  broken  (frac- 
he  inner  table  alone),  the  ^°-  *^ 

fortioD  springing  back  to 
posilion  and  leaving  the 

more  or  less  removed  and 
a  position.  The  same  effect 
prodaced  in  the  outer  table 

from  within,  as  byahullet 
rsversed  the  sknU  from  the 
ide. 

force  is  still  greater  the 
roken  entirely  through  to 
and  in  directions  that  vary 

id  the  circumscribed  por-  „^banl«oof  fhictu™of  lh«inl«,>«l  Uble 
IDS  more  or  less  depressed.  bybeadlDEor  Ihebone. 

nes  of  fracture  do  not  en- 

:umscribe  the  affected  area  the  elasticity  of  the  unbroken 
rings  back  the  depressed  piece  toward  or  to  its  place  (Fig. 
times  imprisoning  in  the  fissure  a  few  hairs  or  a  portion  of 
covering.     If  the  circle  of  fracture  is  complete  the  enclosed 
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All  of  tlie  iajuries  thus  far  described  belong  in  what  are  tenne 
secoDd  group  Id  the  opening:  paragraph  of  this  cliapter,  those  in  ^t 
the  dominant  feature  ib  the  fracture  and  in  which  Injury  to  the  I 
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is  usually  absent  or  strictly  localized.  This  feature  is  of  so  great 
tical  importaaoe  that  I  wish  it  might  he  indicated  in  the  class! 
DOtneoclature,  to  the  exclusion,  or  at  least  the  great  ^lubordinatic 
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"depression,"  wliich  \i^.<  V>ifz  'id  J  the  attention  of  the  surgeon, 
hopeless  confoumiing  of  radically  different  cases  and  die  usel 
harmful  g«aeratization  of  therapeutic  measures  the  X'alue  of  wl 
Btiictly  limitet).     I  have  long  sought  such  a  uame  that  would  1 


circumsopitM'd  fracture  of  the  vault" 
although  it  is  far  from  m«'ting  all  the  indi- 


tinctiTC  and  ahort; 
Voald  serw  thi-  purpog 

The  vast  majority  of  fractiiri's  of  this  class  involve  the  vault,  but 
thev  occasionally  occur  at  t\w  I>ase,  the  vuliieraut  body  rcachiug  it 
throngh  the  mouth  or  orbit,  and  in  a  vury  few  cflst-s  even  the  condyli' 
of  the  low«r  jaw  has  been  driven  through  the  roof  of  its  socket,  or  the 
dhmoid  driven  in  by  a  blow  on  the  nose.  The  prognosis  is  worse  in 
th«e  Ijtisal  eases  because  important  parts  of  the  brain  arc  usually 
nnnred,  effioicnt  treatment  is  impraeticabK',  and  infection  is  more 
liblvtooocur. 


The  olher  group  of  fractUH's,  those  produced  by  a  force  acting 
'"'ii'lly  upon  the  cranium  t<i  motlify  its  sliape  as  a  whole,  include 
^'inwt  all  fractures  of  the  base,  and  all  so-called  "  indirect  fractures  " 
^iid  "  fractures  by  contrecoup  "  which  have  had  so  larj^  a  part  in  the 
'lisciifflion  of  this  subject.  In  tliose,  I  repeat,  the  important  lesion  is 
'hal  pritduccd  in  the  brain;  the  fracture  is  an  incident,  it  usually  has 
""  influence  upon  the  progrraa  of  the  case  and  gives  rise  to  no  thera- 
i»ut}ra]  indicalinns.  Similar  brain  lesions  can  be  produced  without 
'radiiiiv,  and  these  ciises  belong  among  injuries  of  the  brain  rather  than 
moag  tractiin>3.  This  makes  a  detailed  account  of  the  many  forms, 
'fictr  relative  frequency,  and  their  more  or  ieas  hy^Kithetical  relations 
'0  HifTerent  forms  of  violence  unnecessary  in  a  work  of  the  scope  of 
lliii'  one, 
Tiie  mode  of  production  of  these  fractures  has  been  the  subject  nf 
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close  observatian,  experimeDt,  and  study  by  many,  amung  wliom  I 
shall  mention  only  Aran,  F61izet,  Messemer,  and  Von  Wahl.  Anotlier, 
Duret,'  deserves  to  be  remembered,  |ierbap»  above  all  others,  for  his 
remarkable  in  vest!  (rat  ions  and  his  theory  of  mecbanism  by  which  the 
changes  of  6liai>e  of  the  cranium  prttdiice  the  often  distant  lesions  of 
the  brain  and  meninges,  a  theory  which,  even  if  carried  in  its  details 
somewhat  further  thun  it  can  readily  be  foilotved,  and  possibly  even 
incorrect,  has  yet  been  most  valuable  in  fixing  the  attention  upon  the 
intracranial  lesions  and  clearing  away  a  large  amonnl  of  nebulous  the- 
ories concerning  distant  effects  and  their  hypothetical  canses. 

The  theory  of  these  fractures  as  now  apprehended  is  based  in  part 
npou  the  sliorteoing  of  the  diameter  in  the  direction  of  the  violence 
and  the  consequent  lengthening  of  those  at  right  angles  to  it,  and  in 
part  upon  the  overbeniTing  of  the  bone  under  a  like  strain.  In  a 
globular  body  of  uniform  elasticity  the  shortening  of  one  diameter 
under  pressure  is  necessarily  accompanied  by  the  enlargement  of  the 
mass  in  the  line  of  the  equator  and  in  the  corresponding  separation 
of  the  meridians.  If  the  limit  of  cohesion  is  passed,  separation  (frac- 
ture) necessarily  takes  place  betweeu  two,  or  more,  meridians,  and  the 
line  of  fracture  runs  approximately  from  pole  to  pole — that  is,  from 
the  point  struck  to  one  diametrically  opposite — along  a  meridian.  To 
these  Messemer  gave  the  name  of  "  bursting  fracture."  Thus,  in  the 
skull,  a  blow  received  in  the  centre  of  the  frontal  bone  and  directed 
backward  would  shorten  the  antero-posterior  diameter  and  enlarge  the 
skull  in  the  central  transverse  plane  at  right  angles  to  the  line  of  force, 
and,  if  strong  enough,  produce  one  or  more  fissured  fractures  running 
from  before  backward  along  the  summit  or  side  of  the  cranium.  If 
the  blow  were  recciveil  upon  the  side  the  lines  of  fracture  would  be 
transverse  through  the  vault  or  base  or  both. 

Under  other  circumstances  not  fully  understood,  but  probably  de- 
pendent upon  lack  of  uniformity  in  or  differing  degrees  of  elasticity,  the 
yielding  along  the  line  of  impact  is  not  so  fully  or  so  promptly  met  by 
expansion  in  the  other  plane,  and  the  boue  breaks  at  the  point  of  maxi- 
mum curvature  at  the  periphery  of  the  depressed  area  and  along  what 
may  be  termed  a  parallel  of  latitude,  at  right  angles  to  the  line  of  force, 
producing  what  Von  Wahl  namesa  "  bending  fracture."  Thus,  a  force 
acting  from  before  backward  upon  the  centre  of  the  frontal  bone  would 
produce  this  form  of  fracture  along  a  line  crossing  the  cranium  from 
side  to  pide. 

The  lines  of  fracture  produced  in  these  tw>i  ways  are  modified  by 
lack  of  uniformity  in  the  shape  and  structure  of  the  cranium  and  by 
tile  degree  of  the  fracturing  force;  the  majority  of  those  involving  the 
base  and  limited  to  a  single  zone  occupy  the  middle  fossa,  and  in  those 
not  limited  to  a  single  zone  the  violence  appears  to  have  been  grealer, 
and  the  portion  of  the  vault  which  has  received  the  blow  shows  ex- 
tensive splintering  (Von  Bergmanu).  The  direction  of  fissures  lim- 
ited to  the  middle  fossa  is  in  the  great  majority  of  cases  transverse, 
following  one  of  two  paths,  either  in  the  anterior  part  of  the  petrous 

>  Duret :  Eluda  EiptrLmentalw  el  CUniques  lur  Ira  Traunwllsmei  C«i«bnujt.    Pftili.  ISIS. 
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portion  of  the  temporal  bone,  parallel  to  its  long  axis  and  opening  into 
the  middle  ear,  or  farther  forward  in  the  great  wing  of  the  sphenoid. 
The  cause  is  a  blow  upon  the  vertex  or  the  side  of  the  skull,  and  the 
fractare  ends  in  the  foramen  lacerum  anterius  or  in  the  sphenoidal 
fissure.  If  the  force  is  greater  the  fracture  may  extend  across  the 
sella  tarcica  into  the  opposite  middle  fossa,  or  obliquely  through  the 
sphenoid  into  the  opposite  anterior  fossa,  or  into  tlie  anterior  fossa  of 
the  same  side.  Fractures  of  the  posterior  fossa,  caused  by  a  blow  on 
the  occiput,  are  rarely  limited  to  it,  but  cross  tlie  petrous  portion  to 
the  middle  fossa,  but  never  cross  the  occipital  ridge;  and  those  of  the 
anterior  fossa  usually  pass  through  the  upper  margin  of  the  orbit  and 
run  back  to  the  optic  or  sphenoidal  foramen,  extending  sometimes  across 
the  middle  into  the  posterior  fossa,  sometimes  also  across  the  cribriform 
plate  to  the  other  orbit  (Konig).  In  crushing  fracture  of  the  l>ones  of 
the  face  longitudinal  fracture  of  the  base  along  the  body  of  the  sphe- 
noid appears  to  be  frequent. 

That  most  of  the  fractures  produced  in  this  manner  occupy  the  base 
with  but  little  or  no  extension  to  the  vault  is  to  be  explained  by  the 
less  resistance  of  the  base  due  to  its  relative  thinness  and  its  irregu- 
larity of  shape  and  also,  possibly,  in  part  to  the  impinging  force  or  the 
resistance  of  the  body  exerted  upon  the  base  by  the  spinal  column 
through  the  occipital  condyles.  When  the  vault  is  more  extensively 
involved  the  line  of  fracture  may  cross  it  completely  in  any  direction 
either  as  a  long  fissure  with  little  change  of  place  or  with  a  separation 
so  free  that  the  two  halves  of  the  skull  can  be  freely  moved  upon  each 
other.  The  internal  table  shows  no  splintering.  The  short  isolated 
fissures  distant  from  the  point  struck,  which  are  seen  not  infrequently 
in  the  base  and  occasionally,  but  very  rarely,  in  the  vault,  are  produced 
in  a  variety  of  ways  and  will  be  considered  in  the  following  paragraph 
among  the  exceptional  forms.  Most  of  the  extensive  fissures  oJP  the 
vault  belong  in  what  w^as  spoken  of  in  the  opening  paragraph  of  this 
<ihapter  as  the  group  of  fractures  intermediate  between  the  two  main 
groups,  those  in  which  the  causative  violence  is  great  and  produces 
extensive  crushing  fracture  at  the  point  struck,  with  radiating  fissures 
^nd  generalized  lesion  of  the  brain.  They  are  sometimes,  but  not 
always,  compound. 

Exceptional  forms  of  firacture,  the  mode  of  production  of  some  of  which 
IS  very  obscure,  are  found  at  many  points.  The  small  isolated  fissures 
at  a  distance  from,  or  even  directly  opposite,  the  point  struck,  to  which 
the  name  ^'fracture  by  contrecoup''  was  given,  belong  almost  all 
aniong  the  '^bursting''  or  ^^  bending''  fractures,  those  of  the  base 
(^hen  the  blow  has  been  received  upon  the  vertex)  being  due  to  the 
i^sistance  of  the  spinal  column  acting  through  the  occipital  condyles. 
The  cases  in  which  the  fracture  is  directly  opposite  the  point  struck 
are  80  few  and  so  doubtful  that  their  existenee  has  been  denied,  yet 
Perrin  produced  experimentally  a  fracture  of  the  frontal  bone  by 
throwing  a  skull  upon  its  occiput,  and  therefore  the  possibility  must 
Readmitted.  Inclusion  in  this  group  of  fractures  at  such  a  point  pro- 
duced by  a  second  blow  directly  upon  it,  as  when  a  fracture  of  the 
<>cciput  is  caused  by  a  fall  upon  the  back  of  the  head  following  a  blow 
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upon  the  forehea<],  is,  of  courac,  iiiijiistififtblc.  A  special  group  of 
nine  cases  oollected  by  Von  Btrgmann'  in  which  the  orbital  plate  was 
brokeu  is  of  great  interest.  In  four  cases  the  primary  violence  was 
by  a  glancing  bullet,  in  the  others  a  bullet  penetrating  the  temjioral 
(3),  the  occipital  (1),  and  the  {larielal  (1).  In  some  only  one  orbital 
plate  was  broken,  in  others  both;  the  fracture  was  either  a  straight 
fissure  or  circular;  in  PrMidcnt  Lincoln's  case*  (perforation  of  tlie 
occipital  by  a  bullet)  both  plat«s  were  broken  and  the  fragments 
"  pushed  up  toward  the  brain;"  in  two  the  fragments  were  dcprosscd 
a  few  millimetres  into  the  orbit.  In  an  allied  case  a  perforating  bullet 
wound  of  the  right  parietal  was  accomitanied  by  a  fissure  extending 
from  the  si'Ua  turcica  through  the  great  wing  of  the  sphenoid.  The 
explanation  offered  by  Longmore'  and  Von  Bergniann  is  by  momen- 
tary excessive  intracranial  pressure  produced  by  the  penetration  of  the 
ball  or  the  bending  inward  of  the  vault. 

Fracture  of  the  posterior  elinoid  processes  is  oecasionallv  obser\'ed, 
evidently  prodnced  by  traction  upon  them  by  the  attached  tentorium 
during  elongation  of  the  an tero- posterior  diameter  of  the  skull. 

The  so-called  "  ring  fractures  "  about  the  foramen  magnum  caused 
by  a  fall  upon  the  feet  or  buttocks  are  dne  to  the  impact  of  the  skull, 
through  the  occipital  condyles,  upon  the  upper  end  of  the  spinal  col- 
umn, just  as,  to  use  F6li2eL's  comparison,  the  head  of  a  hammer  is 
driven  firmly  down  upon  its  handle  by  striking  the  other  end  of  the 
latter  against  the  ground. 

Exceptional  isolated  fractures  of  the  ba.sc  by  direct  violence  have 
been  referred  to,  such  as  those  produced  bv  the  passage  of  a  bullet,  a 
stick,  or  a  knife  through  the  orbit  or  the  mouth,  fracture  of  the 
ethmoid  by  a  blow  upon  the  nose,  or  fracture  of  the  temporal  by  the 
pressure  of  the  condyle  of  the  inferior  maxilla  in  a  blow  upon  the 
chin.  Fracture  of  the  anterior  wall  of  the  auditory  canal  by  tne  same 
cause  deserves  mention  because  of  the  bleeding  from  the  ear  which  it 
occasions  and  which  may  be  mistaken  for  that  following  fracture  of  the 
petrous  portion  of  the  temporal  bone.  These  fractures  owe  their  impor- 
tance to  the  associated  injuries  of  the  contents  of  the  cranium,  espe- 
cially of  the  carotid  artery  and  cavernous  sinus  in  wounds  through  the 
orbit,  and  to  the  possibility  of  tiie  spread  of  infection  from  the  outside 
to  the  interior. 

Fractures  of  the  Internal  Table.  These  are  apparently  extremely  rare, 
In  the  Medical  unil  Surr/ictU  Hislory  of  the  War  of  the  Rebel/ion  twenty 
cases  observed  during  the  war  are  recorded  and  brief  notes  are  given 
.  of  twenty-nine  cases  reported  during  the  preceding  two  hundred  years. 
Von  Bergraunn  describes  three  additional  specimens.  In  the  great 
majority  of  the  reported  cases  the  cause  was  a  blow  by  a  glancing 
bullet  which  exposed  the  bone  but  left  the  outer  table  uninjured  or 
only  grooved  or  contused ;  among  the  other  causes  are  blows  with  small 
round  objects,  such  as  a  hammer,  a  cricket-ball,  a  beer  glass;  in  only 
one  case  was  the  cause  a  fall  npon  the  head.  The  alleged  greater 
brittleness  of  the  internal  table  appears  to  be  entirely  foreign  to  this 

'  Von  BerinnBnn  :  DeuWEbe  C'hirurgie.  IJef.  30,  p.  211. 

•Surg.  HlBl.  W«rol  the  Relwllion,  vol.  t,  p.  B05.  '  iJinMl,  1S65,  vol.  U.  p,  **». 
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limitatioa  of  the  effect  of  the  blow,  the  cause  of  which  is  the  over- 
bendiDg  of  the  table  as  described  above. 

The  fracture  may  be  a  simple  fissure,  one  side  of  which  is  slightly 
depressed,  or  circumscribiDg  and  detaching  a  scale  of  bone,  or,  more 
commooly,  a  comminuted  one  with  a  marked  central  depression  (Fig. 
52).  The  dura  may  be  torn  or  the  small  fragment  may  be  forced 
entirely  through  it.  In  one  case  the  middle  meningeal  artery  was  torn, 
losome  of  the  cases  close  examination  after  death  has  shown  a  slight 
fissure  of  the  outer  table  and  diploe.  As  almost  all  the  reported  cases 
have  ended  fatally,  usually  in  consequence  of  suppuration  of  the  super- 
ficial wound  and  extension  of  the  infection  to  the  interior  of  the  cra- 
nium, it  is  possible  that  many  other  cases  not  thus  complicated  have 
ended  in  recovery  and  passed  unrecognized;  the  inference  then  would 
he  that  the  danger  to  life  lay  not  in  the  fracture  or  in  the  displacement 
of  a  fragment  but  in  the  coexisting  wound  and  the  spread  of  infection 
from  it 

The  coincident  injuries  of  the  contents  of  the  cranium  are  rupture  of 
the  dara  and  pia,  laceration  and  contusion  of  the  brain,  rupture  of 
arteries,  venous  sinuses,  and  cranial  nerves,  and  multiple  extravasations 
of  blood  from  the  smaller  vessels  on  the  surface  of  the  brain  and  ven- 
tricles and  less  frequently  in  its  substance. 

The  dura  is  rarely  torn  except  when  the  fragments  are  notably  driven 
inward,  and  then  only  to  a  moderate  extent.  Direct  contusion  and 
laceration  of  the  brain,  recognizable  macroscopically,  is  found  only 
under  the  same  circumstances,  but  there  is  reason  to  believe  that  even 
in  the  slighter  cases  it  receives  a  contusion  which  makes  it  peculiarly 
liable  to  be  secondarily  affected  by  infection  proceeding  from  suppura- 
tion of  the  adjoining  scalp;  that  is,  central  abscesses  and  cysts  which 
are  probably  not  the  remains  of  hemorrhages  are  occasionally  observed, 
the  former  after  suppuration  of  the  scalp,  the  latter  after  even  simple 
fracture. 

The  hemorrhages  from  the  vessels  of  the  pia  which  are  constant  in 
the'* bursting''  and  '^  bending"  fractures  are  attributed  by  Durct  to 
nipture  of  the  smaller  vessels  by  the  sudden  forced  shifting  of  the 
cerebro-spinal  liquid  under  the  influence  of  the  blow  and  the  change 
^n  the  shape  of  the  skull  thereby  produced,  by  which  certain  portions 
of  the  space  in  which  it  is  contained  arc  sharply  distended  and  the 
connected  vessels  torn.  The  effects  are  seen  not  only  on  the  surface 
of  the  brain  or  in  the  subarachnoid  space  but  also  within  the  cortex 
and  in  the  ventricles,  especially  the  fourth,  and  it  is  to  these  that  many 
of  the  cerebral  symptoms  are  to  be  attributed.  This  also  is  the  expla- 
Datiou  of  the  presence  of  the  hemorrhages  found  at  points  distant  from 
the  one  struck. 

Rupture  of  the  middle  meningeal  artery  is  followed  by  increasing 
extravasation  of  blood,  usually  between  the  dura  and  the  skull,  with 
^Qite characteristic  symptoms  and  the  possibility  of  relief  by  operation. 

Rupture  of  the  cavernous  sinus,  and  more  rarely  of  the  carotid  artery 
^here  it  lies  within  it,  is  seen  in  some  fractures  of  the  base  and  es|)e- 
cially  in  those  due  to  the  entrance  of  the  vulnerant  body  through  the 
orbit.     Occasionally  an  arterio- venous  aneurysm  results.     The  other 
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siouses  may  also  be  torn  when  tlie  line  of  fracture  crosses  them,  but 
the  eoniplicatioD  seems  rarely  to  be  important. 

Laceration  of  a  cranial  nerve  in  rare;  the  facial  moat  frequently. 
But  interference  with  function  by  hemorrhage  ioto  the  alieath  of  a 
nerve  is  more  common. 

Patiiolosical  and  Eepaiative  Proceases  following  Fracture. 

These  differ  radically  according  as  infection  is  present  or  absent,  and 
while  this  difference  dues  not  exactly  coincide  with  that  of  simple  and 
compound  fractures  yet  the  existence  of  an  open  wound  in  communi' 
cation  with  or  even  near  the  fracture  creates  dangers  which  are  almiist 
wholly  absent  from  simple  fractures. 

Repair  of  the  fracture  is  effected  lai^iy  by  the  diploe,  and  although 
the  pericranium  and  dura  can  each  produce  bone  they  uauallv  do  so  to 
only  a  slight  esteot,  and  consequently  an  overgrown  callus  is  rare. 
Moreover,  the  osfeogenetic  action  is  rarelv  sufficient  to  close  even  a 
small  gap  in  the  bone,  so  that  gaps  created  by  the  removal  of  frag- 
ments or  trephining  are  habitually  closed  only  by  fibrous  tissue  with 
at  the  most  a  small  margin  of  new  bone  along  the  edge  of  the  opening. 
Depressed  fragments  heal  in  the  position  in  which  they  are  left  (Fig. 
51),  aud  large  broad  depressions  in  infants  will  often  be  diminished 
by  intracranial  pressure. 

Persistent  depression  in  the  motor  area  may  maintain  a  correspond- 
ing paralysis  by  its  local  pressure  upon  the  cortex,  but  the  wdghtof 
surgical  opinion  at  the  present  time  is  opposed  to  the  belief  that  it  has 
any  marked  influence  in  producing  irritation  or  other  functional  dis- 
turbances, such  as  epilepsy.'  It  has  been  abundantly  shown  clinically 
and  by  experiment  that  the  brain  readily  accommodates  itself  to  a 
marked  diminution  of  the  cranial  capacity,  and  that  even  a  sudden 
diminution  must  amount  to  about  two  cubic  inches  in  the  adult  skull 
before  it  can  of  itself  produce  permanent  symptoms  of  general  com- 
pression. In  very  few  fractures  is  the  depression  as  great  as  that,  and 
the  symptoms  which  accompany  it  rarely  differ  from  those  of  other 
fractures  with  little  or  no  depression.  That  cerebral  symptoms  have 
been  promptly  relieved  by  the  removal  of  a  depressed  portion  of  bone 
does  not  prove  that  the  depression  was  their  cause,  for  similar  relief 
has  often  been  given  by  the  removal  of  portions  that  were  not  depressed 
or  in  any  way  altered,  and  even  by  operations  on  distant  parts  of  the 
body.  The  clinical  grounds  for  the  belief  that  the  scar  following 
removal  of  a  portion  of  the  skull  is  able  to  cause  functional  disorders 
are  as  good  as  those  that  a  persistent  depression  can  do  so.  It  seems 
probable  that  if  the  dura  is  torn,  and  intrameningeal  adhesions  thereby 
produced,  the  chances  of  chronic  irritation  and  functional  derangement 
are  greater  than  if  such  adhesions  do  not  exist. 

Contusion  of  the  brain  and  laceration  of  its  vessels  and  of  those  of 
the  pia,  in  uncomplicated  cases  in  which  the  patient  survives  the  pri- 
mary injury,  heal  kindly,  and  the  cases  in  which  they  give  rise  to  fl 

■  See  Voii  Bergmann.  Kiialg,  Hutcblnioa.lii  Loiidao  HDaplUlRepoTlB.  rol.vi. ;  Edieverrla,  Anb. 
Qia.  de  M6d.,  1^7)1. 


cerebral  lesion  that  kills,  not  the  fracture  or  any  secondary 

the  fracture. 

iponad  fractures  when  infection  is  avoided  repair  goes  on  in 
manner;  but  if  the  wound  suppurates  the  infection  may  spread 
to  the  bone  but  also,  as  in  cases  of  plilegmon  ^vithout  fracture, 
terior  of  the  cranium  by  lymph  channels,  connective  tissue, 
nbi  in  the  veins,  and  thus  give  rise  to  suppurative  meningitis 
mia.  In  short,  the  progress  of  a  case  ia  determined  mainly 
laracter  and  extent  of  the  intracranial  lesions  and  the  pres- 
hsence  of  infection,  and  the  fracture  ae  such  usually  has  but 
uence  upon  it. 

inu,  Diagaodfl,  and  Treatment.  The  distinction  which  has  been 
ween  those  cases  in  which  the  fracture  is  an  important,  perhaps 
ipal,  lesion  and  those  in  which  it  is  only  a  comparatively  unim- 
Lccompaniment  of  grave  lesions  of  the  brain  and  its  annexa 
i  be  kept  constantly  in  mind.  Fortunately,  in  tlie  former,  in 
i  recognition  of  tlie  fracture  is  important  because  of  the  them- 
dications  which  arise  from  it,  the  diagnosis  is  usually  easy; 
e  latter,  in  which  the  fracture  seldom  demands  or  can  receive 
t  treatment  or  affects  in  any  way  the  prognosis,  and  in  which 
ical  interest  is  limited  to  the  intracranial  injuries,  the  fact  that 
ooeofafracture  can  only  be  inferred,  and  not  be  demonstrated, 

leave  us  less  able  to  do  all  that  can  be  done  for  the  patient, 
therefore,  o£  following  the  usual  division  of  the  subject — 
of  the  vault  and  fractures  of  the  base — I  shall  use  that  of 
ibedJroiUuree  of  the  vault  and  Jhsured  fraeturat  wilh  generalized 
try,  with  separate  consideration  of  the  rarer  forms  whit^h  lie 
I  this  grouping.     Furthermore,  as  diagnostic  and  therapeutic 

in  many  cases  run  closely  blether  or  even  coincide,  I  shall 
ae  time  consider  the  treatment. 


K  thi 
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In  the  doubtful  cases  the  boue  bas  to  be  carefully  examined  in  sennit 
of  a  fissure,  or  its  conditioD  and  the  character  of  the  violence  con- 
sidered as  bearing  upon  the  probability  of  a  fracture  of  the  internal 
table. 

In  respect  of  a  Ji^sure  the  edge  of  the  torn  periosteum  can  easily  be 
mistaken  for  one  by  touch,  or  a  cranial  suture  by  the  eye.  The  error 
in  the  first  case  is  ao  easily  made,  even  when  one  is  on  his  guard  against 
it,  that  the  finger  should  not  be  trusted ;  in  the  second  the  fissure  cao 
generally  be  rec(^nized  by  its  bleeding,  when  fresh  or  when  rubbed, 
The  importance  of  its  recognition  comes  from  its  possible  indication  of 
more  extensive  fracture  beneath  and  from  the  frequent  advisability  of 
enlarging  it  for  thorough  disinfection. 

When  the  bone  is  distinctly  broken  and  depresnal,  even  when  ihe 
area  is  small,  the  depressed  portion  should  be  raised.  If  it  proves  It 
be  only  a  fracture  and  depression  of  the  outer  table  the  operation  needs 
to  be  carried  no  further;  the  wound  is  washed  and  closed.  If  the 
entire  thickness  of  the  bone  is  broken  the  deeper  as  well  as  the  super- 
ficial fragments  must  be  removed.  It  is  rarely  necessary  to  ose  a 
trephine  for  this  purpose,  for  the  corner  of  a  chisel  or  elevator  can  be 
engaged  under  the  edge  of  a  fragment  and  thus  raise  it,  and  after  one 
piece  has  been  removed  the  removal  of  the  deejwr  ones  is  easy,  for 
they  can  be  grasped  with  forceps  and  withdrawn  by  careful  traction; 
the  amount  of  internal  table  removed  is  greater  than  ihat  of  the  outer 
table.  If  the  dura  is  torn,  and  there  is  no  bleeding  from  the  pia,  the 
opening  in  the  dura  should  i>e  closed  with  catgut  sutures;  it  there  is 
free  bleeding  from  the  pia  the  wound  should  be  packed  with  ganze  for 
a  few  hours,  after  which  the  opening  in  the  dura  may  be  closed.  The 
overlying  soft  parts,  including  the  pericranium  as  far  as  possible,  should 
be  closed  with  sutures,  a  small  gau/.e  drain  being  inserted  and  main- 
tained  for  a  day  or  two.  The  scalp  should  \>e  shaved  for  some  distance 
about  the  wound  and  thoroughly  disinfected  by  scrubbing  and  washing 
with  bichloride  before  anything  is  done  to  Ihe  bone. 

When  the  gap  left  by  the  removal  of  bone  is  large  and  the  wound 
is  clean  a  thin  sheet  of  aluminum,  celluloid,  rubber  tissue,  or  foil  out 
to  fit  it  may  be  inserted  in  it.  The  softer  materials  seem  to  answer  as 
well  as  the  firmer  ones  by  leading  to  the  formation  of  a  thick  and 
tough  cicatrix.  Gold  foil  or  rubber  tissue  has  sometimes  been  placed 
beneath  the  torn  dura  to  prevent  meningeal  adhesions,  but  either  is 
liable  to  induce  exaggerated  cicatricial  formation.  Freeman  has  lately 
recommended  the  use  of  the  lining  membrane  of  an  egg. 

In  Kmall  perforations,  as  by  a  nail  or  even  by  the  end  of  a  small 
stick  (the  handle  of  a  paint-brush  in  one  of  my  own  cases),  the  open* 
ing  must  be  enlarged  by  the  chisel  or  trephine  for  the  better  cleaning 
of  the  deeper  parts  of  the  wound;  and  in  pistol-shot  fractures  this  is 
also  necessary,  but  only  for  the  same  purpose  and  fur  the  removal  of 
the  ball,  if  it  is  within  easy  reach,  and  of  small  fragments.  Bullets 
can  heat  in,  and  without  giving  rise  to  late  consequences;  and  I  think 
the  risks  of  attempts  to  remove  a  bullet  are  greater  than  those  of  leav- 
ing it  in  place  if  the  orifice  of  entry  is  the  only  communication  with 
the  exterior  and  can  be  thoroughly  cleaned.     If  the  bullet  in  its  pB»- 
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sage  has  opened  the  ethmoid  cells  or  the  frontal  sinus  infection  from 
that  side  is  probable  and  the  bullet  should  be  removed  if  possible,  but 
whether  it  is  removable  or  not  the  prognosis  is  thoroughly  bad. 

In  any  of  these  cases  there  may  be  free  hemorrhage  from  within  the 
cranium  and  escape  of  brain  tissue,  or,  very  rarely,  a  flow  of  cerebro- 
spinal liquid  coming  from  the  subarachnoid  space  or  even  from  the 
lateral  ventricle.  Bleeding  from  a  wounded  sinus  can  be  arrested  by 
lateral  ligature  or  suture  or  by  packing. 

Oircnmscribed  depression  without  wonnd  of  the  soft  parts  may  be  recog- 
nized by  the  finger,  which  when  carried  firmly  along  from  the  adjoining 
bone  appreciates  the  change  in  level,  but  a  very  similar  sensation  is 
given  by  the  swollen  circular  margin  of  a  deep  contusion;  that  is,  the 
finger  passes  over  a  firm  rim  to  a  soft  central  area  which  suggests 
depression.  Error  can  be  avoided  by  making  firm  pressure  on  the 
hard  margin  and  then  passing  slowly  toward  the  centre;  the  margin 
yields  under  the  pressure  and  the  finger  recognizes  the  level  resistance 
of  the  bone  throughout. 

In  these  cases,  as  in  the  preceding,  general  symptoms — cerebral  shock 
or  contusion — may  be  slight,  transient,  or  absent;  the  stunning,  the 
partial  or  complete  unconsciousness  passes  and  is  perhaps  followed  by 
nausea  and  headache;  if  they  are  more  than  this  they  indicate  gener- 
alized lesions  that  bring  the  case  into  the  intermediate  group,  to  be 
subsequently  considered.  If  the  depression  is  immediately  over  a  por- 
tion of  the  motor  area  or  a  special  centre  there  may  be  a  corresponding 
paralysis  or  abolition  of  function.  Very  rarely  a  fluctuating  tumor 
may  form  under  the  skin  which  on  puncture  proves  to  contain  cerebro- 
spinal liquid  that  has  escaped  through  the  torn  dura.  This  has  been 
observed  only  in  young  children. 

In  the  treatment  of  these  simple  circumscribed  fractures  with  depres- 
sion there  are  two  things  to  be  considered  :  the  efi^ect  upon  the  brain  and 
meninges  if  the  depression  persists,  and  the  risks  involved  in  relieving 
it.  The  reasons  have  been  given  above  for  the  belief  that  persistent 
depression  is  not  often  responsible  for  the  late  functional  disturbances 
that  have  been  attributed  to  it,  and  that  consequently  it  does  not,  in 
the  absence  of  special  indications,  imperatively  require  relief.  But, 
on  the  other  hand,  although  it  is  properly  urged  that  the  unbroken 
skin  is  a  safer  protection  against  infection  than  the  strictest  asepsis 
(Konig),  yet  the  danger  Incurred  in  making  an  opening  in  the  vault  of 
the  cranium,  especially  if  the  dura  is  not  wounded,  is  so  slight  that  I 
cannot  criticise  those  who  act  upon  the  conviction  that  it  is  less  than 
those  of  persistent  displacement  even  when  the  disadvantages  of  the 
resultant  gap  are  taken  into  account.  This  applies  only  to  small  areas 
of  depression  and  the  removal  of  only  a  small  portion  of  bone.  The 
special  indications  referred  to,  which  call  for  operation,  are  found  in 
the  evidences  of  localized  pressure  or  of  hemorrhage  from  a  branch  of 
the  middle  meningeal  artery.  (See  below.)  The  value  of  a  locah'zcd 
symptom  (as  monoplegia,  etc.)  is  much  greater  in  a  fresh  injury  than 
when  it  occurs  after  the  lapse  of  a  few  days,  for  in  the  latter  case  it 
may  be  due  to  the  spread  of  inflammation  from  a  primary  focus  at 
some  little  distance  from  the  centre  which  corresponds  to  the  paralysis. 
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Fissured  Fractures  with  Oeneralized  Bnuu  Injury. 

These,  let  me  re|>eat,  are  the  "  bending"  and  "  biirsling"  fraetarts 
])rodiiced  by  viulence  acting  broadly  ui>on  the  skull,  changing  its  sliape 
temporarily  beyond  the  limits  of  its  elaatitity,  and  causing  conttuioD 
of  the  brain  with  larger  or  smaller  hemorrhages  especially  upon  its 
surface.  In  tlie  great  majority  the  fracture  occupies  or  extends  to  the 
base  of  the  skull,  and  the  injury  is  hence  generally  spoken  of  ttsfradart 
nf  tlie  base.  The  principal  injury  is  the  lesion  of  the  brain,  and  the 
associated  fracture  is  mainly  of  importance  as  indicating  that  the  injuij 
to  the  brain  is  probably  extensive  and  grave.  The  opinion  long  liela 
tiiat  fractures  of  the  base  were  necessarily  fatal  has  been  shown  to  be 
exaggerated,  but  yet  the  percentage  of  mortality  is  high,  and  similarly 
produced  fractures  of  the  vault  have  a  like  gravity.  The  chief  symp- 
tom of  the  brain  Injury  is  nn consciousness,  more  or  less  complete,  with 
tlie  history  of  a  blow,  irregularity  of  the  pupils,  and  a  moderute  rise 
o£  temperature.  The  high  temperatures  wliich  have  beenspokeoof 
as  constant,  105°  to  107°  (J'helps),  I  have  seen  only  in  the  few  hauB 
before  death.  Paralytic  symptoms  and  symptoms  connected  with  the 
circulation  and  respiration  depend  upon  the  portions  of  tlie  brain  awl 
medulla  involved  in  the  injury. 

The  differentiation  is  with  other  forms  of  coma,  especially  the  alocK 
holic,  and  is  often  extremely  difficult  or  eveu  impossible,  as  vhen 
alcoholism  coincides  with  trauma.  The  points  of  difference  (with 
many  exceptions)  are  that  in  alcoholic  coma  the  temperature  is  Dot 
raised,  the  uuconsciousness  is  less  deep,  the  pupils  are  equal  and  respoo* 
fiive.  It  must  always  be  remembered  that  the  two  conditions  nay 
coexist. 

The  symptoms  belonging  to  the  fracture  itself  are  hemorrhages 
ecchymoses,  occasionally  a  watery  discharge  from  the  ear  or  nose,  aiw 
deafness  of  the  ear  of  tlie  affected  side. 

Hemoirliage  from  the  ear,  nose,  or  mouth  is  frequent,  that  from  4fl 
ear  being  almost  pathognomonic  of  a  fracture  through  the  petrous  por- 
tion of  the  temporal  bone;  it  is  usually  slight  but  may  be  profuse. 
Konig  refers  to  a  case  in  which  the  flow  from  the  middle  ear  through 
the  Eustachian  tube  into  the  month  was  so  abundant  that  he  felt  ohIieN 
to  do  tracheotomy  to  prevent  suffocation.  Bleeding  from  the  ear  whioh 
may  be  mistaken  for  that  of  a  fracture  of  the  base  may  be  due  to  rup- 
ture of  the  membrana  tymjiani  or  to  injury  of  the  external  anditoijr 
canal  by  a  blow  upou  the  chin  which  has  forced  the  condyle  of  the  j«* 
backward,  or  even  to  a  fissure  of  the  vault  extending  to  the  mastcnd' 
process. 

EccliTmosls  at  certain  points,  not  due  to  direct  contusion,  is  signifi- 
cant of  fracture.  The  most  common  is  that  beneath  the  ocular  cW 
junctiva,  spreading  to  that  of  the  lids  and  then  to  the  skin  of  the  latur; 
it  is  moat  constant  and  marked  in  fractures  of  the  orbital  (date  ao4 
sphenoid.  A  slight  ecchymosis  behind  the  ear  is  often  fouud  after 
day  or  two, 

A  watery  discharge  from  the  ear  after  fracture  of  the  base  is  w 
infrequent  and  is  sometimes  very  profuse  (in  one  case  G.3  ounces  i 


II  uiai  uuuupieu  uy  iiiu  pen- 
of  Ihe  labyrinth  or  liquor  CotuDoii.  (3)  The  flow  is  abundaut 
bamioous,  becomiog  acaoty  aod  purulent;  probably  an  inflato- 
'  discbarge  from  the  surface  of  the  cavity  of  the  tympauum. 
eflow  is  scanty,  appears  late,  is  albumioous  and  reddish,  and  is 
ly  the  seram  of  extravasated  blood.' 

FnesB  of  the  ear  of  the  affected  side  is  due  to  injury  of  the  middle 
mal  ear  or  of  the  acoustic  nerve  in  its  passage  through  the  bone, 
ilysifl  of  fither  cranial  nerves  is  occasionally  observed,  the  result 
K^  injury  of  the  nerve  or  of  pressure  upon  it  by  eztravasated 
Panlysis  of  the  limbs  is  caused  by  intracranial  hemorrhage. 
g  of  the  pulse  and  irregularity  of  the  respiration  indicate  hem- 
t  in  the  medulla. 
Died  fractures  of  the  vault  are  sometimes  recognizable  by  a  differ- 

the  level  of  the  two  sides  and  even  in  rare  cases  by  the  inde- 
t  mobility  of  the  two  parts  of  the  cranium.  Auscultatory 
ion  has  been  alleged  to  be  a  means  of  recognition  of  a  fissure, 
lave  found  it  wholly  untrustworthy.  The  general  symptoms  are 
le  as  when  the  fracture  occupies  the  base  aod  are  dependent  upon 

lesions  of  the  brain. 

ihysema  of  the  scalp  is  a  rare  symptom  and  is  due  to  the  esciipe 
into  it  after  fracture  opening  the  mastoid,  frontal,  or  ethmoid 


t  of  these  fractures  is  medicinal  and  expectant:  absolute 
igfat  diet,  laxatives,  and  cold  to  the  head  if  indicated  by  rcst- 
i,  headache,  or  other  symptoms  of  corebral  irritation.  In  frac- 
f  the  base  with  bleeding  from  the  car  a  light  ping  of  iodoform 
oay  be  placed  in  the  external  meatus,  but  more  at^tive  mca^un-s 
ifect  this  r^oo  seem  to  me  wholly  uncalled  for  in  view  of  the 
it  a  route  for  infection  from  the  mouth  through  the  £)ui«tachian 
mains  and  cannot  be  protected. 
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one  side  of  a  fissure  of  the  vault  is  not  a  justification  for  making  an 
incision  through  the  unbroken  skin. 

The  same  principles  apply  to  the  treatment  of  the  intermediary 
group — extensive  comminuted  fractures  with  marked  general  cerebnu 
symptoms.     The  important  lesion  is  that  of  the  brain,  and  it  is  not 

Srobable  that  good  can  be  got  by  removal  of  fragments  or  relief  of 
epression  that  will  compensate  for  the  risks  incurred  in  dividing  the 
unbroken  scalp.  Possibly  the  relief  of  tension  by  draining  away  the 
exudate  through  an  incision  may  be  an  important  advantaee,  but  it 
has  not  been  demonstrated.  If  the  fracture  is  compound  the  wound 
must  be  cleaned  and  protected,  and  advantage  may  be  taken  of  it  to 
do  whatever  the  condition  of  the  bone  requires,  but  this  cannot  be 
expected  to  have  any  important  influeuce  upon  the  progress  and  oat- 
come  of  the  injury. 

Certain  exceptional  forms  of  injury  require  separate  description. 

Possible  Fracture  of  the  Internal  Table.  When  the  skull  has  been 
contused  (compound)  by  a  blow  of  the  kind  known  sometimes  to  pro- 
duce fracture  of  the  internal  table,  such  as  a  glancing  bullet  or  a  sharp 
blow  by  some  small  object,  there  can  be  no  serious  objection  to  tre- 
phining in  order  to  insure  cleanliness  and  determine  the  condition  of 
the  internal  table,  if  care  is  taken  not  to  open  the  dura;  and  even  when 
the  skin  is  not  brokeu,  if  well-marked  symptoms  of  localized  cere- 
bral injury  are  present,  a  similar  interference  would,  I  think,  be  justi- 
fiable as  an  attempt  to  relieve  a  local  and  limited  injury.  But,  I  repeat, 
the  known  instances  of  fracture  of  the  internal  table  alone  are  ver? 
few,  and  almost  all  of  them  compound  and  fatal  by  infection  through 
the  scalp  wound.  If  it  is  claimed  that  there  are  many  simple  ones 
which  pass  unrecognized  because  the  patient  recovers,  it  must  be  added 
that  that  then  is  proof  that  an  operation  is  not  always  necessary.  The 
diagnosis  of  probable  fracture  of  the  internal  table  has  been  not  infre- 
quently made  for  no  better  reason  than  that  no  other  could  be  positively 
made.  Such  mistakes  would  be  less  frequent  and  officious  treatment 
would  he  rarer  if  the  fact  was  fully  appreciated  that  early  general 
cerebral  symptoms  mean  generalized  cerebral  lesions,  and  that  such 
cannot  he  relieved  by  local  measures.  For  the  latter  there  must  be 
local  indications. 

Rupture  of  the  middle  meningeal  artery  or  of  one  of  its  branches  by 
a  fracture  erossinji:  its  course,  or  even  without  fracture,  is  a  not  infre- 
quent injury  of  ^reat  importance  and  requiring  immediate  operative 
relief.  As  the  vessel  lies  in  a  groove  on  the  inner  surface  of  the  bone 
and  is  covered  by  the  dura,  the  hemorrhage  commonly  takes  place 
l)etween  the  dura  and  the  bone,  stripping  up  the  former  sometimes  for 
a  considerable  distance  and  causing  symptoms  of  local  and  sometimes 
of  j^eneral  compression.  Usually  there  is  an  interval,  half  an  hour  to 
three  hours  (occasionally  very  much  longer,  even  eight  days  in  one  of 
Koiiig^s  cases),  between  the  blow  and  the  development  of  the  symp- 
toms, an  interval  durinc^  which  the  patient  may  seem  entirely  well  but 
which  in  other  cases  nuiy  be  masked  by  the  symptoms  of  cerebral  shock 
oc^c/asioned  by  the  primary  violence;  the  recognition  in  the  latter  cane 
must  then  come  through  the  steady  increase  in  the  symptoms  and  fre- 


cture,  the  situation  of  the  centres  corresponding  to  the  paral- 
inatomical  relations  of  the  artery,  and  the  relative  frequency 
hage  at  difFerent  points.  The  artery  runs  from  the  forameti 
acroBs  the  middle  fossa  and  upward  along  the  greater  wing 
lenoid  and  divides  into  two  branches,  of  which  the  anterior 
ard  near  the  outer  part  of  the  lesser  wing  of  the  sphenoid  to 
ated  under  the  frontal  and  anterior  portion  of  the  parietal; 
ior  ruDB  horizontally  backward  across  the  base  of  the  petrous 
I  the  temporal  to  the  posterior  inferior  angle  of  the  parietal 
ooiput.  The  most  frequent  seat  of  rupture  and  hemorrhage 
is  to  the  lower  anterior  portion  of  the  parietal  bone  (anterior 
the  arteiy);  the  next,  but  much  less  frequeut,  corresponds 
rer  postenor  pordon  of  the  parietal  and  the  adjoining  por- 
le  oodpital  (posterior  branch). 

eof  the  extravasation  varies  greatly;  I  have  seen  one  of  less 
Anoe  directly  above  the  ear  in  which  the  symptoms — stupor 
ei  paralysis — were  well  marked  and  which  was  cured  by 

exact  position  of  the  extravsation  cannot  be  determined  and 
cation  is  furnished  by  a  line  of  fracture,  an  opening  made  near 
where  the  frontal,  parietal,  and  temporal  bones  meet,  say  two 
adths  above  the  zygoma  and  an  inch  behind  the  external 
irocess  of  the  frontal,  will  expose  the  most  frequent  seat  and 
nterior  branches  of  the  artery.  An  opening  about  three  inches 
ehind  this  will  expose  the  posterior  region. 
>ening  shonld  be  made  with  the  trej}nine  or  by  removing  a 
ngment,  and  if  the  extravasation  is  not  at  once  encounteretl 
ihould  be  carefully  separated  from  the  bone  in  different  dircc- 
warch  of  it.  When  found  the  blood  should  be  picked  or 
it  if  clotted,  and  bleeding  points  sliould  be  secured  if  possi- 
,ilini7  that,  the  wound  should  be  nacked  in  their  neiL'-hhorlKKKl. 
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the  variatiooB  are  very  great.  I  have  seen  the  breech-piece  of  a  shot- 
gun, aboat  six  inches  long,  driven  into  the  brain  through  the  nose  and 
orbit  anti  carried  there,  unrecognized,  for  more  than  two  months,  tbe 
patient  recovering  sufficiently  to  take  a  railway  trip  to  the  city  in  order 
to  have  the  deformity  of  his  face  relieved;  and  in  another  a  single  bird- 
shot  (No.  7)  which  entered  just  above  the  teudo  oculi  and  passed 
through  the  lower  (lart  of  the  fronlal  lobe  directly  back  nearly  to  the 
Sylvian  fissure  caused  deatli  in  a  week  without  any  evidence  of  iiiflani- 
mation  and  with  only  a  trifling  intracranial  hemorrh^e.  Sometimes 
an  important  feature  is  the  wounding  of  the  cavernous  sinus  or  of  a 
lai^e  artery.  Another,  and  freirjuent  one,  is  the  infection  of  the  deeper 
portion  of  the  wound  by  the  vuluerant  body  eveu  if  the  superfidal 
portion  of  the  wound  is  small  and  heals  kindly.  The  common  cause 
IB  the  passage  of  a  amall  body — a  bullet,  cane,  pencil — through  or  even 
between  the  eyelids.  I  have  seen  two  cases  in  which  a  slender  stick 
(the  end  of  an  umbrella  in  one)  had  thus  penetrated  and  had  brokeo 
off;  both  patients  died,  one  after  removal  to  another  hospital  and  opera- 
tion there  by  the  large  omega-flap  to  expose  the  base  of  the  brain,  pro- 
fuse venous  bleeding  which  could  not  be  arrested  was  encountered  and 
the  patient  died  shortly  after  removal  from  the  table. 

Similar  wounds  through  the  nose  and  mouth  are  even  more  exposed 
to  infection. 

Summary.  The  principles  of  treatment  may  be  thus  summarized  : 
Danger  to  life  and  function  comes  mainly  from  generalized  contusioa 
of  the  brain,  large  or  small  intracranial  hemorrhages,  and  intracranial 
infection  through  an  open  wound;  the  fracture  itself,  as  such,  eveu 
when  associated  with  depression,  is  rarely  a  factor  in  the  fatal  result. 

Against  generalized  cerebral  injury  the  only  treatment  is  medical — 
rest,  sedatives,  laxatives,  cold  to  the  head.  Against  infection  we  have 
prevention  and  disinfection;  after  it  is  fairly  established  disinfection 
and  drainage  have  a  restricted  availability.  Consequently,  fractures 
of  the  base  and  li.ssured  fractures  of  the  vault  not  compound  do  not 
require  operation.  M'heu  compound,  the  wound  may  be  enlarged  suffi- 
ciently to  [jermit  disinfection  of  the  area  already  exposed  to  infection; 
and  for  the  purpose  of  this  disinfection  a  fissure  may  be  enlai^ed,  but 
this  enlargement  should  not  be  carried  much  beyond  the  limits  of  the 
original  wound. 

Depression  of  a  portion  of  the  skull  below  its  normal  level  is  not  a 
condition  which  always  needs  to  be  corrected.  The  associated  condi- 
tions which  indicate,  its  correction  are  limited  paralyses  due  to  pressure 
of  the  depressed  portion  upon  the  underlying  portion  of  the  brain. 
Conditions  which  jWi/y  its  correction  are  an  associated  wound  of  the 
scalp  and,  in  simple  fractures  with  a  well-defined  small  area  of  deprea- 
aon,  the  absence  of  symptoms  of  generalized  injury  of  the  brain  and 
consequently  of  Assures  radiating  from  the  depressed  area  which  would 
favor  the  extension  of  infection  if  it  should  occur  in  the  wound  made 
for  the  relief  of  the  depression. 

Epidural  hemorrhage  (rupture  of  the  middle  meningeal  artetr) 
requires  operation  for  the  removal  of  the  extravasated  blood  and  the 
arrest  of  hemorrhage. 
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A  moDopl^a  promptly  following  a  blow  upon  the  bead  is  an  indi- 
eadoD  for  the  application  of  the  trephine  over  the  corresponding  cor- 
tical centre,  with  the  expectation  of  thereby  removing  a  clot  or  a 
fragment  which  is  making  pressure  on  that  portion  of  the  brain. 

Late  functional  cerebral  disturbances  (epilepsy,  etc.)  appear  to  be 
80  much  more  closely  connected  with  injury  of  the  brain  ana  meninges 
whidi  cannot  be  corrected  by  a  primary  operation  than  with  traumatic 
irregalarities  on  the  inner  surface  of  the  skull  which  can  be  thus  cor- 
rected, that  an  early  operation  for  their  prevention  is  not  indicated. 

8e?ere  meningeal  or  cortical  inflammation,  not  connected  with  an 
external  wonod,  is  so  rare  that  operation  for  its  prevention  is  not  indi- 
cated, and  is,  indeed,  more  likely  to  produce  it  than  to  prevent  it. 


CHAPTER    XI. 

FRACTURES  OF  THE  VERTEBRA. 

Fractures  of  the  vertebrse  have  this  in  common  with  fractures  of 
the  skull,  that  most  of  their  importance  depends  upon  the  associated 
injury  of  the  nerve-centres  and  trunks  contained  within  their  canal, 
but  they  have  in  addition  the  importance  due  to  the  function  of  the 
spine  as  a  support  for  the  head  and  trunk.  Upon  the  integrity  of  this 
support  depend  not  only  the  power  of  locomotion,  but  also  grace  (t 
carriage  and  dexterity  in  the  use  of  the  limbs. 

The  spinal  cord,  occupying  the  centre  of  the  vertebral  column,  is 
efficiently  protected  against  any  external  violence  that  is  not  sufficient 
to  break  the  bones  that  constitute  the  latter,  or  the  ligaments  and  mQ&* 
cles  that  bind  those  bones  together;  and  the  column  itself  is  constituted 
in  a  manner  that  combines  elasticity  and  mobility  with  the  uecessaiy 
firmness  and  rigidity.  The  bodies  of  the  vertebrae,  increasing  in  sia 
from  above  downward  in  correspondence  with  the  variations  in  the 
weight  and  strain  which  the  different  ones  are  called  upon  to  bear,  are 
composed  of  spongy  tissue  and  separated  from  each  other  by  the  elastic 
intervertebral  cartilages,  and  prevented  from  changing  their  positions 
by  the  interlocking  of  the  articular  processes  upon  the  sides.  The 
general  form  of  the  column  is  that  of  a  long  slender  cone  with  a  doable 
antero-posterior  curve,  and  its  component  parts  are  strongly  bound 
together  by  ligaments  and  muscles  allowing  a  range  of  motion  whidi, 
while  small  between  each  pair  of  vertebrae,  is  in  the  aggregate  consid- 
erable. Mechanically,  therefore,  the  spine  is  exposed  to  fracture  bv 
direct  violence,  like  other  bones,  and  by  indirect  violence  through 
exaggeration  or  straightening  of  its  normal  curves. 

In  the  displacements  following  fracture  the  corresponding  joints  may 
be  dislocated,  and  as  in  dislocation  there  may  be  associated  fracture,  and 
as  the  symptoms  in  the  two  forms  of  injury  are  in  many  respects  the  same, 
they  are  sometimes  grouped  as  *'  fracture-dislocations"  of  the  spine. 

Fractures  of  the  vertehrte  are  relatively  rare,  0.5  per  cent,  in  mj 
statistics  (Chapter  I.).  Gurlt  collected  270  cases,  with  444  fractures, 
and  found  that  fractures  of  the  cervical  and  dorsal  vertebrae  are  about 
equally  frequent,  178  and  184  respectively,  while  those  of  the  lumbar 
vertebrae,  82,  are  much  less  common;  that  the  fatal  cases  of  fracture 
of  the  cervical  vertebrae  are,  however,  considerably  more  numerous, 
actually  and  relatively,  than  those  of  the  two  other  regions;  that  th« 
fifth  and  sixth  cervical,  the  last  dorsal,  and  the  first  lumbar  are  moK 
frequently  broken  tlian  any  of  the  others;  and  that  it  is  common  ii 
fractures  of  the  cervical  and  dorsal  regions  for  more  than  one  vertebH 

o 

to  be  broken  at  the  same  time.    They  are  extremely  rare  in  childhoof 
and  old  age,  and  relatively  infrequent  in  women. 
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The  part  moat  freqiienllj'  fractured  is  the  body  of  the  vertelira — 

liuit  \i,  in  about  two-tbirda  of  all  cases,  or  in  more  than  half  of  the 

tractiiresof  the  cervical  vertebrae,  in  about  Beven-eigbths  of  those  of 

iW' Jorsnl  vcrtebnc,  and  tn  about  all  those  of  the  lumbar  vertebrie. 

Ur,  in  general  terms,  fractures  of  the  bodies  of  the  vertebrre  be^in  at 

liiuul  the  middle  of  the  cervical  region  and  increase  in  frequency  down- 

"srd.    Siamltanenns  fracture  of  two  or  toort^  vertebne  is  common  in 

.   tiiewrvical  and  upper  dorsal  r^ions,  less  common  in  the  lower  dorsal, 

1^  rare  in  the  lumbar  region.     Fracture  of  one  or  more  of  the  ver- 

Hktl  procesaee  either  of  the  same  or  of  adjoining  vertebrie  is  common, 

■  Fatliology. 

The  fracture  of  the  body  of  a  vertebra  may  be  complete  or  incom- 
['lete;  the  line  of  fracture  may  extend  only  partly  through  it  or  en- 
tirely across  it,  or  it  may  be  broken  into  several  fragments,  or  com- 
nreised,  or  impacted.  The  line  of  fracture,  if  single,  may  be  vertical, 
iiorizoDtal,  or  oblique  in  any  direction;  the  first  being  found  almost 
ifielusively  in  the  cersHoai  and  upper  dorsal  redone,  the  two  latter 
snd  multiple  fractures  occurring  everywhere.  The  transverse  and 
obliqae  fractures   lie,   as   a   rule,   nearer  the  upper  tlian   the  lower 


'  T'l'T  of  the  bone,  and  may  pass  from  the  upper  to  the  anterior  sur- 
1'"-*,  living  the  posterior  and  lower  surfaces  unbroken,  and  in  these 
i:ises  iJie  upper  fragment  preserves  its  relations  to  the  overlying  ver- 
"(■hni  and  is  displaced  with  it  forward  and  downward,  producing  a 
change  in  the  long  axis  of  the  spine  characterized  by  an  angle  having 
'tsajiex  directed  backward  at  the  seat  of  fracture.  This  displacement 
MrwwH  the  an  I  ero- posterior  diameter  of  the  spinal  canal  ana  lacerates 
or  uumpreMes  the  apioa)  cord  within  it.  If  the  line  of  fracture  is 
'  'ique,  and  if  fracture  or  dislocation  of  the  articular  proccsws  is  asao- 
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ciftted  with  it,  the  (liapl  a  cement  is  inHineil  to  the  corresponding  side 
either  directly  or  by  rotAtion. 

ComprL'saion  of  the  body  of  a  vertebra  is  foiiad  either  in  combina- 
tion with  coinminuled  fracture  or  alone,  and  involving  one  or  seven! 
vortebne.  It  is  apparently  caused  by 
forcible  forward  flexion,  in  wbicb  either 
the  posterior  portions  of  the  vertebra 
mnst  separate  from  eacli  other  or  ibe 
anterior  portions  must  approximate  by 
condensation  of  the  intervertebral  diflka 
or  of  the  bone. 

The  compresfion  may  be  so  extreme 

that  the  intervertebral  disk?  above  and 

below  the  affected  vertebra  are  brought 

into  contact  with  each  other  in  front, 

the  substance  of  the  bone  being  partly 

compressed  and  portly  forced  out  upon 

the  sides  or  behind  into  the  spinal  caoil 

(Figs,  56  and  57),  compressing  theconL 

With  this  compression  may  be  aasoci- 

compwaioii  of  the  laii  cK.reai  veriebra.    ftted  fractiire  or  fissure  of  the  body,  aafl 

especially  fracture  of  the  processes  (f 

the  same  or  the  adjoiuiog  vertebra.      The  same  shortening  of  the 

unterior  portion  of  the  body  may  be  produced  by  splintering  of  pirt 

of  the  bone  or  bv  impaction  of  one  fragment  into  another  lying  abo» 

or  below  It.     Xfiis  latter  condition  was  found  in  four  of  Gurlt's  CHfiet,. 

three  time*  in  the  twelfth  dorsal  and  onee  in  the  first  lumbar  verlebn- 


Frartiire of  the  Tartebnd  arches,  aoconling  to  Gurlt,  13  found  in  ab« 
half  the  cases  of  fracture  of  liie  eerviral  vcrtebne,  and  only  in  on^ 
seventh  of  those  of  the  dorsal,  and  one-eighth  of  those  of  the  lumbar. 

iDtabu  Tertebna,  m  nciioa  oo  Coone  nod 


a  Coone  and  T»niifl^ 


He  attributes  the  frequency  of  this  form  of  fracture  in  the  cervical 
epine  to  Llie  cotap&rativcly  greater  breadth  and  lesa  height  of  the  arch 
and  to  the  absence  of  that  protection  which  is  furnished  in  the  dorsal 
and  lumbar  regions  by  the  larger  and  stronger  spinous,  transverse,  and 
oblique  processes.  When  the  arch  Is  broken  on  each  side  the  interme* 
diate  portion  bearing  the  spinous  process  may  be  driven  into  the  spinal 
canal  aud  cause  fatal  laceration  or  compression  of  the  cord.  Gurlt's 
statistics  contain  six  such  cases,  affecting  the  fifth,  sixth,  and  seventh 
cervical  vertebrae. 

The  spinous  processes  are  broken  most  frequently  at  those  jKiiuts 
where  they  are  lougeiit  and  thinnest,  nearly  one-fourth  of  the  cases 
octrurring  iu  the  cervical  spine,  more  than  half  in  the  dorsal,  aud 
about  one-eighth  in  the  lumbar  ;  and  often  several  adjoining  ones 
are  broken  at  the  same  time,  lu  the  dorsal  region  this  fracture  is 
usually  found  only  in  combination  with  fracture  of  the  body  of  one 
of  the  vert«brre  above  or  below  it.  Isolated  fracture  of  a  spinous 
process  may  occur  as  the  result  of  direct  violence,  or  of  muscular 
action,  and  the  displacement  is  either  directly  downward  or  to  one 
side. 

Fracture  of  the  tranaTerae  «ir  articular  processes  occurs  in  combina- 
tion with  other  fractures  in  alHiut  one-sixth  of  all  cases,  but  is  rare 
except  in  such  combination.  In  the  few  instances  iu  which  it  has 
occurred  alone  it  was  the  result  of  gunshot  injury.  As  a  complication 
of  other  fractures  tlie  proportion  of  its  occurrence  for  tlie  transverse 
process  is  greatest  in  the  cervical  and  next  in  the  lumbar  and  dorsal 
regions;  for  the  articular  processes  it  is  greatest  in  the  cervical  and 
smallest  in  the  lumbar.  Practnre  of  a  transverse  process  of  a  dorsal 
vertebra  may  lead  to  fracture  of  the  rib  which  articulates  with  it,  and 
fracture  of  the  transverse  process  of  a  cervical  vertebra  may  seriously 
injure  the  vessels  contained  in  the  vertebral  canal.  Fracture  of  an 
articular  process  exposes  to  dislocation  of  the  vertebra  with  all  its 
accompanying  dangers. 

The  ligaments  which  bind  the  different  vertebne  together  are  torn 
in  fracture  to  an  extent  which  varies  with  the  severity  of  the  injury 
and  the  degree  of  the  displacement,  and  the  intervertebral  disks  may 
be  torn,  displaced,  or  compressed.  In  rare  cases  the  injury  may  be 
confined  to  the  ligaments  and  disks,  real  dislocation  or  diastasis  with- 
out fracture,  although  the  distinction  cannot  be  made  duriug  life. 

The  muscles  and  tendons,  too,  are  usually  torn,  especially  those  lying 
nearest  the  bones  and  ligaments;  and  extravasations  of  blood  form  as 
jifter  other  fractures  aud  extend  along  the  cellular  interspaces  between 
the  muscles  and  in  front  of  the  spine,  sometimes  into  the  posterior  medi- 
astjnum,  and  sometimes  into  the  retroperitoueal  tissues  surrounding 
the  kidneys  and  the  iliacus  and  psoas  muscles.  Ecchymoses  may  appear 
ou  the  face  or  chin  after  fracture  of  the  cervical  vertebra,  and  as  low 
even  as  the  loins  in  other  cases. 

The  spinal  cord,  the  diameter  of  which  is  considerably  less  than  that 

of  the  canal  in  which  it  lies,  is  suspended  within  the  dura  mater,  wliich 

is  itself  loosely  connected  with  the  Donesand  separated  from  direct  con- 

■  tact  with  them  in  most  places  by  a  rich  venous  |»Iexus.     The  medul- 
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lary  portion  of  the  cord  ends  at  the  first  or  second  lumbar  vertebra,  am 
its  lower  portion  is  enveloped  by  the  numerous  nerve  trunks  whici 
pass  downward  to  form  the  cauda  equina  and  the  lumbar  and  sacrai 
plexuses.  The  cord  is  injured  directly  only  when  the  lumen  of  the 
canal  is  considerably  encroached  upon  by  the  displacement  of  a  frag- 
ment or  of  a  vertebra,  but  it  can  be  compressed  by  extravasated  blood 
or  by  inflammatory  exudations^  or  torn  by  elongation.  I  have  seen 
it  so  injured  in  fracture  of  both  laminae  of  the  sixth  cervical  without 
displacement,  by  anterior  flexion  of  the  neck,  as  to  cause  immediate 
paraplegia  and  death  in  a  week.  Occasionally  the  cord  is  penetrated 
by  a  sharp  fragment,  but  usually  the  dura  mater  is  untorn  and  the  oofd 
is  crushed  between  the  anterior  portion  of  one  fragment  or  vertebra, 
usually  the  lower,  and  the  posterior  portion  of  another,  usually  the 
upper.  This  crushing  presents  all  degrees,  from  a  slight  flattening  to 
complete  disorganization. 

Hemorrhage,  without  division  of  the  cord,  may  be  extra-  or  intra- 
dural, or  within  the  substance  of  the  cord  (hsematomyelia).  The  last* 
named  condition  may  also  be  traumatically  produced  without  recognizar 
ble  lesion  of  the  spinal  column.  The  extravasation  in  hsematomyella, 
which  is  sometimes  very  extensive,  principally  occupies  the  gray  mat- 
ter, and  if  the  patient  survives  it  may  end  in  the  formation  of  cavities 
within  the  cord  corresponding  presumably  to  the  spaces  occupied  bj 
the  extravasated  blood.  Bailey^  thinks  it  probable  that  the  symptoms 
under  such  conditions  are  those  of  syringomyelia. 

Etiology. 

The  immediate  causes  are  muscular  action  and  external  violence. 
The  former  is  very  rare  and  acts  either  by  a  direct  pull  of  the  musde 
upon  the  process  to  which  it  is  attached  or  by  the  momentum  given 
by  the  head  in  sudden  dorsal  flexion  of  the  neck  or  rotation  of  the 
head.  The  most  frequent  examples  of  the  latter  (producing  either 
fracture  or  dislocation  of  the  cervical  spine)  have  been  in  cases  in 
which  the  patient  has  dived  into  shallow  water  and  has  thrown  his 
head  backward  to  escape  contact  with  the  bottom. 

The  commonest  cause  is  the  forcible  bending  of  the  spine  in  a  fall 
or,  less  frequently,  by  the  weight  of  a  falling  object  or  by  the  com- 
pression of  the  body  in  a  narrow  space,  as  in  driving  under  an  archway 
(indirect  fracture).  The  relative  frequency  of  the  injury  at  the  lower 
part  of  the  cervical  spine  and  at  the  junction  of  the  dorsal  and  lumbar 
segments  seems  to  be  associated  with  the  fact  that  at  these  points  the 
more  flexible  and  the  more  rigid  portions  of  the  column  meet,  sudi 
meeting  points  being  specially  liable  to  break  in  all  combinations  of 
flexible  and  rigid  bodies. 

Fractures  by  direct  violence  are  infrequent  and  are  usually  found  in 
the  posterior  portion  of  the  vertebra. 

1  Bailey  :  Accident  and  Injun*.  1S97,  p.  79. 
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Symptoms  and  Diagnods. 
(See  also  Dislocations  of  the  Vertebrae.) 

The  symptoms  of  fracture  of  the  spine  vary  with  the  position  and  the 

Sortion  of  the  vertebra  involved,  and  therefore  need  a  separate  and 
etailed  consideration  in  connection  with  the  different  groups  of  frac- 
tures. But  there  are  certain  general  symptoms  common  to  most  which 
may  first  be  mentioned.  After  the  first  shock  of  the  injury, which  usually 
passes  off  without  permanent  impairment  of  the  intelligence,  the  patient 
complains  of  a  localized  pain  at  the  seat  of  fracture  increased  by  manip- 
ulation or  movements.  There  is  usually  a  recognizable  deformity  con- 
sisting of  a  change  in  the  direction  of  the  spine,  a  more  or  less  marked 
angular  projection  backward  with  or  without  swelling  of  the  surround- 
ing soft  parts;  crepitus  can  sometimes  be  made  out  by  the  surgeon,  but 
more  commonly  it  is  appreciable,  if  at  all,  only  by  the  patient  himself 
when  his  body  is  mov^.  The  most  important  and  constant  symptom 
is  paralysis,  motor  and  sensory,  more  or  less  complete,  of  the  limbs  and 
the  portion  of  the  body  lying  below  the  fracture.  If  complete  its 
upper  limit  is  usually  sharply  defined  by  a  line  crossing  the  trunk  and 
corresponding  to  the  adjoining  limits  of  the  regions  supplied  by  the 
nerves  that  leave  the  column  immediately  above  and  below  the  point 
at  which  the  cord  has  been  injured.  The  consequences  of  this  paralysis, 
if  it  involves  the  abdominal  muscles,  bladder,  and  rectum,  are  reten- 
tion of  urine  and  feces,  followed  by  incontinence  of  one  or  both,  by 
alkaline  fermentation  of  the  former,  and  cystitis.  Respiratory  diffi- 
culties, sometimes  severe  enough  to  cause  death,  appear  when  the  frac- 
ture involves  the  upper  portion  of  the  spine,  the  result  of  the  paralysis 
either  of  the  abdominal  muscles  or  of  the  diaphragm,  or  of  vasomotor 
injury.  There  is  also  a  great  tendency  to  sloughing  at  all  points  of 
pressure  within  the  paralyzed  region,  especially  over  the  sacrum  and 
trochanters  and  along  the  back.  The  sloughs  appear  promptly,  some- 
times within  two  or  three  days,  are  usually  symmetrical,  and  often 
hasten  death  even  if  they  are  not  its  immediate  cause. 

Paralysis  is,  of  course,  only  a  symptom  of  injury  to  the  cord  and 
may  follow  violence  that  has  caused  neither  fracture  nor  dislocation. 
Thus,  a  diastasis  of  two  vertebne,  followed  by  immediate  return  to 
their  normal  relations,  may  cause  hemorrhage  into  the  canal  or  may 
even  injure  the  cord  by  elongation  and  thus  cause  paralysis.  A  paral- 
ysis appearing  shortly  after  an  injury,  and  increasing,  generally  indi- 
cates hemorrhage  into  the  canal  or  within  the  cord,  but  I  have  seen  it 
caused  by  displacement,  with  pressure,  occurring  during  the  transfer  of 
the  patient  to  hospital,  the  condition  being  shown  by  autopsy. 

Extension  of  paralysis  indicates  hemorrhage  or  an  ascending  mye- 
litis. 

Priapism,  more  or  less  complete,  was  observed,  according  to  Gurlt, 
in  31  of  96  cases  of  fracture  of  the  cervical  and  two  upper  dorsal  ver- 
tebrae, 16  times  in  133  cases  of  fracture  between  the  third  dorsal  and 
second  lumbar  vertebrse,  and  never  in  fracture  below  the  latter.  It 
appears  promptly,  usually  on  the  first  or  second  day,  and  seldom  lasts 
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longer  than  &  fortnight.  Notwithstanding  the  insenaitiveneas  of  tbe; 
penis  it  may  be  caused  or  increased  hy  the  uae  of  the  catheter.  On  thc| 
other  band,  in  one  case  the  erect  oi^n  became  relaxed  as  soon  as  the| 
ciktheter  bad  passed  over  half  the  length  of  tlie  urethra.  Ejaculationg] 
are  verv  exceptional,  there  being  only  four  instances  in  Gurlt's  coUec-I 
tioii,  all  of  them  in  cases  of  fracture  of  the  cervical  spine.  \' 

Fracture  of  Atlas  and  Axis.  The  intimate  relations  existing  ljetweea| 
these  two  bones  aud  the  medulla  oblougitta,  and  tbeir  position  above 
the  roots  of  the  phrenic  nerve  as  well  us  above  those  of  the  otha 
nerves  supplyiog  other  muscles  which  aid  to  respiration,  make  theJI 
injury  especially  dangerous,  and  have  probably  led  to  the  general* 
received  opinion  that  their  fracture  is,  as  a  nile,  immediately  htti. 
Gurlt's  cases  show,  however,  that  this  opinion  is  not  correct,  for  in  tin 
eleven  in  which  the  nature  of  the  injury  was  demonstrated  by  tlM 
autop&y,  death  occurred  immediately  in  only  two,  and  in  only  tw 
others  within  an  hour  afler  the  injury  was  received.  In  the  otliej 
cases  the  patients  survived  for  a  considerable  lengtli  of  time,  thirteei 
days  in  one,  ahhough  some  of  them  at  the  last  died  suddenly,  appw 
ently  by  displacement  of  the  vertebrse  due  to  incautious  movements 
The  fractures  were  all  caused  by  external  violence,  sometimes  slight 
as  a  fall  from  the  i)ed  while  trying  to  reach  down  to  the  floor. 

The  parts  broken  in  ten  of  these  eleven  cases  were :  the  odontoii 
process  alone  once;  the  odontoid  process  and  posterior  arch  of  the  ads 
three  times;  the  posterior  arches  of  tb 
alias  and  axis  three  times;  the  poste 
rior  arch  of  the  axis  atone  once;  tb 
spinonB  process  of  the  axis  twice.  L 
SIX  of  tlie  cases  there  was  assoctatel 
fracture  of  other  cervical  or  dorsal  vef 
tebne,  aud  in  no  case  was  the  trans 
verse  ligament  torn.  Figure  59,  take) 
from  a  specimen  in  the  museum  a 
Braunschweig,  shows  a  fracture  of  fli 
suiierior  articular  surface  of  the  aril 
The  patient  was  twenty-four  years  old 
aud  died  in  a  few  hours  after  fallii^ 
out  of  a  wagon  upon  bis  head. 

The  symptoms  of  this  fracture  U 
so  variable  and  so  iudeiiuite  and  hav 
so  much  in  common  with  simple  dii 
W'ation  of  one  bone  upon  the  otha 
or  of  the  atlas  upon  the  skull,  that  the  diagnosis  is  extremely  difl 
cult.  On  the  one  hand,  the  ]«itient  may  die  instantly;  on  the  otha 
he  may  survive  a  longer  or  shorter  lime,  either  completely  paralyw 
or  presentinp  no  important  symptoms,  and  then  die  suddenly  by  iv 
placement  of  the  fragments  or  gradually  by  extension  of  the  8yiD| 
toma,  or  in  consequence  of  other  injuries,  or,  if  the  diagnosis  in  son 
such  cases  may  be  aci«pt«d,  may  even  get  well.  The  symptoms  i 
local  pain  and  stiffness  of  the  neck  are  too  indefinite  to  be  of  any  at 
vice,  and  paralytic  symptoms  may  be  entirely  absent,  as  in  Gurlt 
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second  case,  where  the  patient  walked  for  two  hours  after  the  accident  to 
reach  home  and  developed  no  paralysis  until  the  following  day.  Death 
took  place  suddenly  on  the  eighth  day,  and  the  autopsy  showed  fracture 
of  both  arches  of  the  atlas  and  of  the  odontoid  process. 

The  symptoms  in  those  of  Gurlt's  eleven  cases  which  survived  long 
enough  to  present  any,  or  in  which  any  are  recorded,  were  complete 
paralysis  of  all  the  parts  below  the  fracture  in  some,  partial  paralysis 
in  others,  only  a  slight  diminution  of  sensibility  in  the  left  arm  in  one, 
pain  in  the  neck  or  occiput  in  six,  rigidity  of  the  neck  in  most,  absence 
of  recognizable  deformity  in  all,  distinct  crepitus  in  one,  and  falling 
forward  of  the  head  upon  the  breast  in  one.  All  of  these  symptoms 
— pain,  rigidity,  paralysis,  sudden  death — may  be  the  result  of  dislo- 
cation as  well  as  of  fracture,  and,  as  dislocation  has  in  addition  no 
characteristic,  general  or  local,  symptoms  which  serve  to  distinguish  it. 
the  differential  diagnosis  must  usually  remain  in  doubt. 

FractuTes  of  the  Lower  Fiye  Oervical  and  First  Two  Dorsal  Vertebrae. 
The  special  characteristics  of  fractures  of  this  region  are  due  to  the 
inclusion  within  it  of  the  roots  of  the  phrenic  nerve  and  brachial  plexus. 
The  former  passes  out  through  the  intervertebral  foramen  between  the 
third  and  fourth  cervical  vertebrae,  either  coming  from  the  fourth  cer- 
vical pair  alone,  or  receiving  branches  also  from  the  third  and  fifth 
pairs.  The  brachial  plexus  is  formed  by  the  four  lower  cervical  and 
the  first  dorsal  pairs.  Consequently,  if  the  fracture  is  accompanied  by 
displacement  of  the  fragments  and  injury  to  the  spinal  cord,  paralysis 
of  the  upper  limbs  also  is  caused,  and  if  the  fracture  is  high  enough 
in  the  region  to  involve  the  phrenic  nerve  directly  or  by  extension 
death  follows  promptly,  preceded  by  the  respiratory  symptoms  peculiar 
to  lesion  of  this  nerve. 

Here,  too,  as  after  fracture  of  the  atlas  and  axi.s,  are  found  cases  in 
which  the  patients  present  only  symptoms  of  paralysis  for  a  longer  or 
shorter  time,  and  then  die  suddenly  of  asphyxia  in  consequence  of 
some  accidental  or  intentional  movement  of  the  head,  which  probably 
causes  compression  of  the  phrenic  nerves  by  displacement  of  the  frag- 
ments. 

The  paralysis  in  fractures  of  the  portion  of  this  region  below  I  he 
fourth  cervical  vertebra  shows  many  variations.  From  the  relations 
of  this  part  to  the  brachial  plexus  it  might  be  expected  that  paralysis 
of  the  upper  limbs  would  be  a  constant  symptom,  excluding  those  cases 
in  which  there  is  no  displacement,  but  Gnrlt's  tables  show  this  paral- 
ysis to  have  been  present  in  less  than  one-fourth  of  the  cases,  that  in 
the  majority  complete  paralysis  of  the  lower  portion  of  the  body 
extended  upward  at  first  only  to  the  middle  of  the  breast,  the  second 
rib,  rarely  to  the  neck,  clavicle,  or  shoulders,  and  sometimes  not  even 
to  the  umbilicus,  although  it  often  advanced  to  a  higher  point  later  in 
the  progress  of  the  case.  Paralytic  symptoms  appeared  in  the  arms, 
as  a  rule,  either  later  on  the  day  of  the  accident  or  on  the  following 
day.  The  paralysis  may  be  complete  in  one  arm  and  partial  or  absent 
in  the  other;  it  may  be  complete  of  motion  and  incomplete  of  sensa- 
tion, or  the  reverse;  it  may  be  limited  to  the  arm  or  to  the  forearm; 
or  the  injury  to  the  nerves  may  be  evidenced  by  abnormal  sensations, 
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such  lis  nurabiiees  or  priokling  in  tlie  limb.  Hypeitestlic^a  affectiug 
the  whole  or  part  of  the  limb  is  occasionaliy  observed,  and  is  some- 
times associated  with  sharp,  laucinating,  continuous  or  iutermitteDt 
paio,  which  may  be  spontaneous  or  may  be  excited  or  increased  by  the 
slightest  toiicli  of  tlie  surface.  Tonic  or  clonic  spasms  arc  seeu  some- 
what more  frequently  than  hypergesthesia,  sometimes  limited  to  ibe 
arms  alone,  sometimes  involving  other  muscles  also. 

An  important  consequence  of  the  jtaralysis  is  the  change  in  the  resm- 
ratorj'  act  due  to  the  withdrawal  of  the  aid  of  the  accessory  musolee 
when  the  phrenic  nerve  is  uniiijurcfl.  As  a  consequence  of  the  paral- 
ysis of  the  intercostal  and  abdominal  muscles,  inspiration  is  effected  liy 
the  diaphragm  alone,  and  expiration  by  the  weight  of  the  abdominal 
walls  and  viscera  which  sink  back  to  the  positions  from  which  th^ 
have  been  displaced  by  the  contraction  of  the  diaphragm.  As  (M 
expiration  is  thus  purely  passive  the  patient  cannot  sneeze  or  co 
strongly,  and  as  he  is  thus  prevented  from  cloariug  his  lungs  of 
mucus  which  oollccta  in  them  it  gives  rise  to  plentiful  moist  rales. 
If  the  phrenic  nerve  shares  in  the  injury  the  diaphragm  acts  vetj 
slowly,  ])erhaps  not  ofteiier  than  twice  or  thrice  in  the  minut«,  tb« 
breathing  is  noisy  or  sighing,  and  the  shoulders  may  be  slightly  raiseii 
at  each  inspiration.  Sometimes  a  change  in  the  position  increaaa 
or  diminishes  the  difficulty  by  modifying  the  pressure  upon  the  cord. 
A  noticeable  slowing  of  the  pnl.se  accompanies  this  defective  i 
ration. 

The  local  sjinptoms  are  usually  few  and  obscure,  often  nothing 
than  the  jiaiu  that  is  felt  at  the  seat  of  fracture  and  is  increased  b] 
pressure  or  motion.  Sometimes  there  are  positive  objective  signs:  U 
abnormal  projection  or  depression  of  one  or  more  spinous  procesaei 
an  irregularity  on  the  posterior  wall  of  the  pharynx  produced  by  th 
displaced  body  of  a  vertebra,  lateral  displacement  of  one  or  mon 
spinous  processes,  irregularity  in  the  line  of  the  transverse  proceEBM 
and  possibly  crepitus  or  abnormal  mobility. 

The  position  and  mobility  of  the  head  vary  greatly  in  different  cas 
In  some  cases  they  show  nothing  abnormal,  in  others  the  head  can 
moved  freely  to  either  side,  but  not  forward  or  backward,  and  in  other 
it  is  held  firmly  fixed  in  some  one  position  and  any  attempt  to  chaiKi 
that  position  causes  pain.     This  rigidity  is  due  not  to  change  in  tfi 
relations  of  the  articular  surfaces,  but  to  the  involuntary  spasmodi 
contraction  of  the  muscles  which  is  nature's  method  of  preventJug  tf^ 
infliction  of  pain  by  movement  of  the  i>arts. 

It  is  apparent  that  the  diagnosis  of  fracture  of  this  region  may 
difficult  or  Impossible.  The  most  that  can  he  done  In  mauv  cases  is 
recognize  approximately  the  seat  of  the  injury.  Thus,  paralysis 
symptoms  of  irritation  in  the  arms,  even  if  they  first  appear  after  ecu 
delay,  indicate  a  lesion  above  the  second  dorsal  vertebra,  although 
a  few  exceptional  cases  this  symptom  has  existed  when  the  injury  w 
lower  on  the  spine,  and  was  then  due  probably  to  an  associated  bn 
lesion  or  a  large  collection  of  blood  within  the  spinal  canal.  If  I 
local  and  functional  signs  are  absent  the  diagnosis  is,  of  course,  impn 
sible,  and  the  real  nalure  of  the  injury  may  be  entirely  over1o(MU< 
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until  the  progress  of  the  inflammation  or  a  chance  displacement  of  the 
fn^ments  brings  it  to  light. 

The  prognosis  is  extremely  unfavorable.  Gurlt's  tables  contain  96 
fatal  caseSy  and  only  8  which  ended  in  recovery,  and  in  one  of  these 
tbe  symptoms  reappeared  after  a  fall  and  the  patient  died  in  conse- 
qaenoe.  In  one-tnird  of  the  cases  death  took  place  within  the  first 
foordays;  in  20  between  the  fifth  and  twelfth  days;  in  11  between  the 
thirteenth  and  thirty-sixth;  and  in  one  case  the  patient  survived  five 
months. 

Fractures  of  the  Lower  Ten  Dorsal  and  First  Two  Lumbar  Vertebrae. 
This  r^on  includes  another  point  at  which  fractures  are  very  common, 
lower  dorsal  and  the  first  lumbar  vertebrae.  Its  position  bc- 
the  original  of  the  brachial  plexus  prevents  the  involvement  of 
the  arms  in  the  paralysis  except  in  rare  cases  where  this  unusual  exten- 
sion is  due  apparently  to  the  spread  of  inflammatory  softening  of  the 
cord  or  to  the  pressure  of  extravasated  blood.  Paralysis  of  the  lower 
limbs^  the  bladder,  and  rectum,  which  is  one  of  the  common  results  of 
fractore  in  this  division  as  well  as  in  the  higher  ones,  may  be  entirely 
absent  at  the  banning,  especially  after  fracture  of  the  second  lumbar 
vertebra,  or,  more  frequently,  may  be  incomplete,  the  motor  paralysis 
being,  as  a  rule,  more  marked  than  the  paralysis  of  si^nsation.  The 
latter  may  extend  as  high  as  the  lower  part  of  the  heart,  or  may  stop 
at  the  groin,  and  sometimes  even  does  not  reach  above  the  lower  part 
of  the  thigh.  A  common  result  of  the  paralysis  is  the  immediate 
retention  of  urine  and  feces,  followed,  as  before  mentioned,  by  incon- 
tinence and  by  alkaline  decomposition  of  the  urine  and  cystitis.  This 
incontinence  persists  until  death  takes  place  or  improvement  begins. 
The  disturbance  in  the  function  of  the  bowels  aided  by  the  flaccid ity 
of  the  abdominal  muscles  produces  tympanites,  which  makes  its  appear- 
ance usually  within  a  day  or  two  and  may  be  sufficiently  marked  to 
interfere  with  respiration  by  crowding  the  diaphragm  upward  and 
opposing  its  contraction.  In  other  cases,  even  of  apparently  severe 
injary  to  the  body  of  a  vertebra,  there  may  be  an  entire  absence  of  par- 
alytic symptoms  and  even  of  those  of  meningeal  irritation. 

The  diagnosis  is  aided  by  objective  symptoms,  which  are  more 
marked  and  distinctive  than  those  found  after  fractuns  of  tlie  upper 
portion  of  the  column,  because  as  the  fracture  in  the  great  majority 
of  the  cases  involves  the  body  of  the  vertebra,  and  is  com  minuted  or 
accompanied  by  displacement,  there  is  usually  a  recognizable  deformity 
consisting  in  an  angular  change  in  the  long  axis  of  the  spine,  with  pro- 
jection of  the  spinous  process  of  the  broken  vertebra  or  of  the  one 
immediately  above  it.  This  change  in  the  position  of  the  spinous  pro- 
cess is  sometimes  so  marked  that  the  finger  can  be  pressed  deeply  in 
between  it  and  the  next  lower  one. 

The  prognosis,  as  regards  both  life  and  recovery  of  function,  is  more 
favorable  than  after  fracture  at  a  higher  j)oint.  Gurlt's  statistics  con- 
Wn  145  cases,  of  which  39  recovered  more  or  less  com|)letely;  in  18 
*jditional  ones  the  patients  survived  more  than  three  months,  with  a 
^if  prospect  of  recovery,  but  died  in  consequence  of  some  complica- 
^on  that  had  no  necessarv  connection  with  the  fracture.    In  23  of  the 
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fatal  cases  other  severe  injuries  or  complications  were  present,  and 
apparently  caused  death.  Of  the  83  fata!  caaes  which  remain  afler 
exfduding  these  23,  one  died  in  the  first  twenty-four  hours,  33  in  the 
first  month,  23  in  the  second,  8  in  the  third,  and  2  in  the  fourth;  in 
10  the  patients  survived  for  periods  varying  between  four  and  fifteen 
months. 

Fractures  of  the  Lower  Three  Lumbar  Vertebras.  Fractures  of  t)ii« 
portion  of  the  spinfi  appear  to  lie  cxtTcdingly  rare.'  The  absence  uf 
paralytic  symptoms  and  recognizable  displacement  would  make  the 
dia^rnosis  during  life  practically  impossible. 

As  this  portion  of  the  spinal  canal  contains  only  nerve  trunks,  whtHi 
are  belter  fitted  by  their  texture  and  comparative  independence  of  each 
other  to  resist  or  escape  damaging  pressure  by  displaced  fragments  tbao 
the  spinal  cord  itself  Is,  paralysis  may  be  absent  even  when  the  dis- 
placement is  marked;  in  some  cases  it  has  been  complete,  both  of 
motion  and  sensation,  over  the  limbs  and  abdomen.  The  {uitlent  may. 
however,  be  unable  to  walk  in  consequence  of  the  loss  of  support  occa- 
sioned by  the  fracture,  or  he  may  walk  only  feebly  and  in  a  bent  pos- 
ture. But  if  union  takes  place,  even  if  the  deformity  persists,  he  may 
be  as  strong  and  capable  as  before.  In  short,  the  prognosis  is  favor- 
able as  regards  both  life  and  function. 

Conrse  and  Terminations. 

The  course  and  terminations  of  frauture  of  the  spine,  witli  their 
many  variations  as  rcgai-ds  both  the  life  and  principal  functions  of 
the  patient,  have  been  indicated  in  the  preceding  section;  we  have 
now  to  consider  the  changes  effected  in  the  broken  bone  by  the  process 
of  repair,  and  to  describe  some  of  the  later  symptoms  with  more 
detail. 

Repair  takes  place  as  after  fracture  of  other  spongy  bones — that  ic, 
by  a  callus  which  may  remain  fibrous  or  become  bony,  and  may  l>e 
lar^r  or  smaller  according  to  circumstances.  As  the  displaeemeat 
cannot  lie  reduced  the  fragments  must  unite,  if  at  all,  in  the  positioDs 
in  which  they  are  left  by  the  accident,  and  although  the  normal  rela- 
ttons  may  be  thus  notably  altered  and  the  union  remain  fibrous  the 
solidity  is  quite  sufficient.  In  fractures  that  have  been  healed  for  a 
long  time  is  found  the  same  absorption  of  projecting  angles  and  sur- 
faces which  has  been  noticed  in  connection  with  other  fractures,  am! 
this  absorption  is  especially  marked  in  the  Ijodies  of  the  vertebne. 
If  several  adjoining  vertebne  are  broken  at  the  same  time  the  inter- 
vertebtu!  disks  disappear  in  part  by  absorption,  and  the  remaining: 
portions  undergo  partial  or  complete  ossification,  uniting  slmctunilb' 
with  the  vertebriE,  and  thus  forming  a  more  or  less  extensive,  rigid, 
bony  mass.  The  length  of  time  required  for  consolidation  appears  to 
be  greater  than  for  that  of  other  spongy  Ixines. 

'  If  Uicipcclmrniof  nuppDMd  ununned  fracture  of  the  arcb  of  tbi 
' — id  ui»n  Ihc  ditnectlng- table,  In  nmaeuTni,  and  In  old  IndirtD  grave 

le  aeten,  no-caUeilMaLDi of 
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A  number  of  instaiiced  of  complete  p^adarthrosis  hdve  been  t^corded^ 
and  their  origin  differently  interpreted.  Gurlt  has  collected  21  such 
cased :  1  of  the  odontoid  process,  4  of  the  spinous  processes  of  the 
cervical^  dorsal,  and  lumbar  vertebraa,  and  of  the  sacrum,  3  of  the 
transverse  processes  of  lumbar  vertebrae,  1 1  of  the  arches  of  luml^r 
vertebrsB,  and  2  of  the  side  of  the  upper  false  vertebra  of  the  sacrum. 
Meckel  considered  tlie  11  cases  involving  the  arches  of  lumbar  ver- 
tebrae as  instances  of  arrest  of  development,  comparing  them  to  the 
vertebrae  of  some  reptiles,  which  consist  normally  of  a  separate  body 
and  arch,  and  in  which  many  of  the  processes  also  remain  ununited. 
Otto  opposed  this  view,  because  the  position  of  the  false  joint  does  not 
correspond  to  that  of  the  line  between  the  diaphysis  and  epiphysis,  and 
Wyman,^  who  reported  eleven  additional  cases  and  did  not  know  of 
these  earlier  ones,  held  the  same  opinion  for  the  same  reason.  Gurlt 
accepted  Meckel's  opinion  concerning  the  arches  of  the  lumbar  verte- 
brae, and  claims  that  it  is  probably  true  also  of  the  other  cases.  His 
reasons  are  that  there  is  no  trace  of  injury  to  other  parts,  and  that  it 
is  known  that  fracture  limited  to  a  vertebral  arch,  a  spinous  or  trans- 
verse process,  is  exceedingly  rare;  that  most  of  the  cases  relate  to  the 
lowest  lumbar  vertebrae,  fractures  of  which,  of  any  kind,  are  rare,  and 
in  the  case  of  the  fifth  unknown;  and  that  the  identity  of  the  position 
of  the  joint  in  all  corresponding  cases,  and  its  perfect  structure,  point 
strongly  to  an  arrest  of  development,  and  are  incompatible  with  a  frac- 
ture by  external  violence.  Shepherd'  reports  another  of  the  fifth 
lumbar  vertebra  found  in  the  dissecting-room. 

Suppuration  at  the  seat  of  fracture,  which  is  very  rare  in  other  bones, 
seems  to  be  more  common  after  simple  fracture  of  the  spine,  and  is 
attributed  by  Gurlt  to  the  greater  complexity  of  the  anatomical  condi- 
tions and  to  the  less  perfect  immobility  maintained  during  the  progress 
of  the  case.  His  statistics  contain  eight  cases  in  which,  excluding 
instances  of  suppurative  meningitis,  more  or  less  pus  was  found  after 
death  at  the  seat  of  fracture;  in  four  of  the  cases  the  abscess  was  large, 
and  its  walls  were  formed  in  part  by  the  unbroken  ligaments;  in  one  of 
them  the  wall  of  the  abscess  had  ossified.  Usually  the  intervertebral 
disks  are  partly  destroyed,  the  articular  surfaces  eroded,  and  some- 
times the  bone  carious.  In  most  cases  the  suppuration  was  limited 
to  the  fracture,  but  in  one  the  pus  had  made  its  way  out  by  several 
channels  through  to  the  muscles  and  tendons,  and  had  collected  in  the 
back. 

As  to  the  recovery  of  the  cord  after  injury,  with  restoration  of  func- 
tion, nothing  definite  is  known  beyond  the  fact  that  a  number  of  autop- 
sies made  at  various  periods  after  injury  have  shown  the  cord  more  or 
less  completely  divided,  or  reduced  to  pulp  at  the  compressed  part,  or 
replaced  by  fibrous  tissue.  There  is  nothing  to  prove  that  a  disinte- 
grated portion  can  be  restored,  or  that  diviaed  cords  can  be  reunited, 
and  it  is  not  easy  to  see  how  proof  of  such  a  fact  could  be  furnished 
except  by  experiment.  In  those  cases  in  which  paralysis  has  disap- 
peared after  a  time,  it  is  impossible  to  know  exactly  what  was  the 

1  Wynuiii :  Boston  Medical  and  Surgical  Journal,  August  14, 1869. 
>  Shepherd :  Montreal  Medical  Journal,  June,  1892. 
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nature  of  tlie  leBiou  of  the  cord  tbat  caused  it,  but  probably  mostctf 
them  are  cases  of  moderate  hiematumyelia. 

The  troubles  created  by  paralysis  of  the  bladder  are  very  serious, 
and  often  hasten  a  fatal  termination.  They  begin,  usually  promptly, 
with  retention,  which  if  not  looked  for  by  the  suiveon  may  pasa  unno- 
ticed, since  it  gives  the  patient  no  pain,  until  tue  distention  of  the 
bladder  has  become  so  great  that  the  urine  begins  to  dribble  away 
through  the  urethra.  This  distention  is  of  itself  sufHcient  to  caii% 
cystitis.  If  the  retentiou  is  noticed  and  the  catheter  used  regularly 
tne  appearance  of  the  cystitis  will  be  delayed;  the  urine  gradnally 
becomes  turbid,  aiumoniacal,  and  charged  with  mucus,  and  remains  s-i 
until  death  or  until  improvement  has  taken  place  in  the  paralygi:^. 
After  a  period  that  is  usually  short,  tlie  retention  passes  into  ineonti- 
nenoe,  either  complete  or  by  overflow.  The  symptoms  and  usual  con- 
sequences of  the  cystitis  are  such  as  are  commonly  observed  when  the 
same  affection  is  excited  by  other  causes,  and  do  not  require  a  detailed 
description  here;  but  in  addition  to  these  common  ones  there  are  occa- 
sionally observed  others  of  great  gravity,  such  as  sloughing  of  the  wall 
of  the  bladder,  and  pericystitis  with  Formation  of  abscesses. 

Every  effort  should  be  made  to  delay  the  appearance  of  this  compli- 
cation and  to  diminish  its  severity,  and  with  tliis  object  the  water  must 
be  regularly  drawn  as  soon  as  the  first  signs  of  retention  appear.  It 
is  usually  sufficient  to  use  the  catheter  twice  a  day;  it  must  be  steril- 
ized and  passed  with  even  more  than  the  nsual  precautions  and  gentle- 
ness because  the  patient's  insensitiveness  creates  an  additional  risk  of 
doing  damage  unwittingly  to  the  urethral  wall.  After  cystitis  has 
appeared  and  the  urine  has  become  turbid,  the  bladder  should  be 
washed  once  or  twice  a  day.  Permanent  drainage  of  the  bladder 
through  a  perineal  or  suprapubic  incision  has  been  employed  with 
advantage. 

Bed-sores  appear  promptly  after  any  fracture  that  has  caused  para- 
plegia, sometimes  as  early  as  the  second  day.  The  skin  at  first  becomes 
white,  then  mottled,  and  then  separates  as  after  blistering;  then  the 
deeper  part  sloughs,  and  the  slough  spreads  i)ertpherally  and  in  depth. 
The  commonest  seat  is  the  skin  covering  the  convexity  of  the  sacrum, 
then  other  prominent  points  upon  the  back  and  legs.  Not  infrequently 
when  the  slough  over  the  sacrum  separates  the  bone  underneath  is 
found  necrosed.  The  cause  of  this  early  sloughing  has  been  thought 
to  lie  in  injury  to  nerves  or  nerve  centres  presiding  over  tlie  nutritiou 
of  the  parts;  but  Mr.  Shaw'  explains  it  by  the  pressure  which  is  con- 
tinned  for  a  length  of  time  and  with  an  absence  of  interruption  un- 
known except  in  connection  with  paralysis.  Not  only  is  the  patient 
unable  to  move,  but  he  is  insensitive  to  the  prolonged  pressure,  and 
does  not  seek  to  change  his  position  or  to  have  it  ehanged.  He  lies 
absolutely  motionless  in  one  settled  position;  the  pressure  interrupts 
the  circulation  at  certain  points,  and,  if  this  interruption  continues 
unrelieved,  the  part  dies.  The  presence  of  urine  or  liquid  feces  may 
prove  an  additional  source  of  irritation,  as  may  also  creases  or  irregii- 

1  Shkw :  nolmes's  System  at  Surgery. 
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larities  io  the  bed-clothingy  and  lack  of  attention  and  scrupulous  clean- 
liness. The  rapid  improvement  which  sometimes  takes  place  in  these 
sloughs,  even  when  the  paralysis  remains  complete,  as  soon  as  the  con- 
solidatioD  of  the  fracture  is  sufficiently  advanced  to  allow  the  patient 
to  be  readily  moved,  is  an  additional  demonstration  that  they  are  due 
to  the  pressure  and  not  to  the  paralysis.  Some  cases  which  have  recov- 
ered with  permanent  parapl^ia  have  shown,  on  the  other  hand,  a  very 
marked  tendency  to  the  formation  of  sloughs  on  slight  provocation, 
and  io  ooe  case^  the  tarsal  bones  of  both  feet  became  necrotic. 

Iq  those  cases  in  which  the  patients  survive  the  injury  and  its  more 
immediate  consequences,  it  is  sometimes  found  that  the  paralysis  grad- 
oalty  diminishes  and  may  even  disappear  entirely.  The  beginning  of 
the  improvement  is  sometimes  marked  by  the  appearance  of  sharp 
darting  pains  in  the  limbs  and  of  muscular  twitchings  excited  by  slight 
eaoses^  such  as  pinching  or  toucliing  the  skin;  then  the  power  of  vol- 
QDtary  motion  returns,  first  in  one  muscle,  then  in  another.  Sensation 
retoras  usually  before  motion;  the  bladder  is  found  to  be  again  able  to 
retain  a  certain  quantity  of  urine  and  to  expel  it  with  some  force;  and 
a  similar  improvement  is  presented  by  the  rectum,  although,  as  a  rule, 
even  in  the  best  cases,  the  functions  of  the  rectum  and  bladder  remain 
partially  and  permanently  disabled.  The  improvement  in  the  paralysis 
niay  be  very  slight,  or  it  may  go  on  to  complete  restoration  of  runction, 
or  it  may  be  arrested  at  any  intermediate  stage.  Cases  have  been 
referred  to  in  which  a  permanent  deformity  existed,  but  the  functions 
of  the  body  and  limbs  were  in  no  manner  disturbed  by  it.  Finally, 
after  a  short  period  of  apparent  recovery,  symptoms  of  progressive 
degeneration  of  the  cord  or  of  pachymeningitis  may  ap|)ear. 

Treatment. 

The  indications,  as  in  other  fractures,  are  to  reduce  displacement 
and  to  immobilize  until  repair  shall  have  taken  place,  but  the  limita- 
tions which  exist  in  so  many  other  fractures  exist  here  to  an  even 
greater  extent  because  of  the  uncertainty  as  to  the  character  of  the 
displacement,  the  difficulty  in  modifying  it  as  desired,  and  the  fre- 
quent association  of  dominant  lesions  of  the  cord  which  cannot  possibly 
be  remedied.  The  condition  of  the  cord,  as  indicated  by  the  symp- 
toms, should  usually  determine  the  measure  of  Inmefit  to  be  expected 
from  treatment,  but  unfortunately  we  cannot  distinguish  with  certainty 
between  a  complete  division  or  crush  of  the  cord  which  cannot  be 
repaired  and  compression  by  bone  or  cxtravasated  blood  which  will  be 
recovered  from  if  the  pressure  is  relieved,  although  we  know  that  in 
the  great  majority  of  cases,  a  majority  whi(^h  is  greater  the  higher  the 
mjury  is  situated  in  the  vertebral  column,  the  condition  of  the  cord  is 
hopeless  or  at  the  most  can  only  be  mitigated. 

In  the  first  care  of  the  patient — transport,  undressing,  examination 
-^he  must  be  handled  with  constant  watchfulness  to  avoid  producing 
or  increasing  displacement.  Then,  if  the  fracture  is  of  a  spinous  pro- 
cess alone  or  of  the  column  without  recognizable  displacement  and 

»  Courier  Mi'Kiioal,  November  11, 18«'2. 
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without  symptoms  of  injury  of  the  cord,  confinement  to  the  bed,  pref- 
erably aided  by  a  plaster-of-Paris  corset,  is  all  that  is  required. 

If  there  is  recognizable  displacement — gibbosity  of  the  spine — with- 
out cord  symptoms  immobilization  in  the  plaster  corset  is  indicated, 
with  or  without  an  attempt  to  correct  the  displacement 

If  symptoms  of  pressure  on  or  injury  of  the  cord  coexist  an  attempt 
should  be  made  to  relieve  the  condition  by  correcting  the  displacement 

The  means  of  accomplishing  this  are  traction  upon  the  trunk  to 
straighten  it  by  elongation,  direct  pressure  forward  upon  the  projecting 
angle,  and  open  operation. 

When  the  injury  is  in  the  cervical  or  upper  dorsal  region  tradioii 
can  be  made  by  turning  the  patient  upon  his  side  and  pulling  by  the 
chin  and  occiput;  and  by  gradually  changing  the  direction  of  the  tno- 
tion  by  moving  the  head  backward  while  pressure  is  made  against  die 
spine  below  the  fracture  the  angular  displacement  can  sometimes  be 
completely  corrected.  But  when  the  injury  is  at  a  lower  point,  and 
especially  if  the  patient  is  large  and  heavy,  traction  thus  made  is  nol 
sufficient  even  with  the  aid  of  ansesthesia;  and  even  pressure  with  tbe 
knee  or  hand  against  the  angle  (the  patient  being  on  his  side)  whik 
the  hips  and  shoulders  are  pressed  backward  may  fail  to  make  any 
change  in  the  condition. 

Suspension  by  the  apparatus  used  in  disease  of  the  spine  has  beei 
employed  by  some  with  advantage,  but  1  have  not  ventured  to  try  it 
Instead,  I  have  used  a  long  plank,  placing  the  patient  upon  it,  securing 
his  shoulders  to  one  end,  and  then  gradually  raising  that  end  so  thai 
the  lower  limbs  would  make  the  desired  traction  by  their  weight 
While  the  patient  is  thus  supported  pressure  forward  upon  the  angle 
can  be  made  by  a  bandage  or  stick  passed  between  it  and  the  plank. 
If  the  materials  for  a  plaster  corset  have  been  previously  prepared,  in 
the  form  of  broad  strips  of  muslin  or  canton-flannel  soaked  in  plaster 
cream,  and  placed  at  the  proper  point  upon  the  plank  before  the  patient 
has  been  laid  upon  it,  the  dressing  can  be  easily  and  rapidly  completed 
while  tlie  patient  remains  suspended  by  bringing  forward  the  ends  dL 
the  strips  around  the  body  on  each  side. 

Dandridge  recommends  horizontal  suspension  on  a  narrow  strip  ol 
stout  muslin,  like  a  hammock,  which  is  then  included  in  the  piaster 
jacket.  The  method  is  praised  by  those  who  have  employed  it  in 
Pott's  disease  of  the  spine. 

In  a  few  cases  an  existing  })araplegia  has  immediately  disappeared 
during  suspension,  and  although  in  others  the  symptoms  have  been  tem- 
])orariiy  aggravated  I  think  we  are  justified  in  deeming  the  method 
safe  and  probably  efficient  to  correct  an  angular  displacement  due  to 
fracture  or  crushing  of  the  body  of  a  vertebra  or  of  the  pedicles  or 
articular  processes  and  also,  though  less  certainly,  a  forward  displace* 
iiient  of  one  segment.  It  cannot  correct  the  much  less  common  die- 
j)laceinent  forward  into  the  canal  of  the  posterior  portion  of  the  verte- 
bral arch,  the  spinous  process  with  one  or  both  laminae,  or  probably  a 
fracture-dislocation  in  which  one  or  both  inferior  articular  processes  ol 
the  upper  vertebra  have  lodged  in  front  of  the  corresponding  superiof 
processes  of  the  next  lower  one. 
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la  redaction  by  open  operation  a  longitudinal  incision  is  made  along 
the  median  line  with  its  centre  at  the  apex  of  the  angle  of  the  fracture, 
and  the  soft  parts  separated  on  each  side  from  the  spinous  process  and 
laminfie  of  the  vertebra  forming  the  upper  part  of  the  angle,  cutting 
through  both  laminae,  if  unbroken,  and  removing  them  with  the  spinous 
process.  If  indicated  the  opening  in  the  spinal  canal  is  enlarged  up- 
ward or  downward  by  removal  of  the  adjoining  spinous  process  and 
laminae,  and  the  displacement  of  the  body  of  the  vertebra  is  corrected 
by  manipulation  guided  by  the  eye  and  perhaps  aided  by  traction  with 
a  blunt  nook  passed  into  the  spinal  canal.  Hemorrhage  beneath  the 
dura  is  relieved  by  evacuation  through  an  incision. 

A  large  number  of  cases  have  been  thus  operated  upon  during  the 
last  few  years,  and  apparently  with  marked  benefit  in  some,  but  it  is 
still  too  early  to  formulate  a  rule  of  practice.  It  is  admitted  by  all 
that  the  operation  can  do  good  in  only  a  small  proportion  of  cases,  and 
it  is  probable  even  that  that  proportion  is  less  than  is  indicated  by  the 
statistics  because  it  is  not  clear  that  the  improvement  which  has  some- 
times followed  was  the  result  of  the  operation ;  similar  improvement  has 
been  noted  in  apparently  identical  cases  not  operated  upon.  It  must  also 
be  admitted,  I  think,  that  the  operation  is  not  likely  to  do  harm  and 
that  occasionally  it  discloses  an  important  condition  which  could  not 
otherwise  be  recognized  and  corrected.  My  own  inclination  is  strongly 
toward  reliance  upon  traction  and  the  plaster  jacket,  systematic  use  of 
which  might  show  a  gain  as  great  as  that  which  BurrelP  found  in  the 
Boston  City  Hospital :  33  per  cent,  of  recoveries  as  against  22  per  cent, 
under  expectant  treatment.  I  believe,  for  reasons  above  given,  that 
in  the  common  form  of  injury  with  angular  displacement — gibbosity 
— reduction  can  almost  always  be  accomplished  as  well  in  this  way  as 
by  operation,  and  that  the  latter  may  find  its  special  indications  in 
cases  of  intraspinal  hemorrhage  and  those  rare  ones  in  which  the  pos- 
terior portion  of  the  arch  is  driven  into  the  canal  and  presses  upon  the 
cord.  Thorburn,^  after  a  personal  experience  of  seven  cases  of  opera- 
tion and  study  of  about  200  published  cases,  says  he  has  found  no  clear 
evidence  of  benefit  from  it.  Nevertheless,  he  deems  laminectomy  justi- 
fiable *^  (1)  in  compound  fractures;  (2)  in  injuries  of  the  laminae  and 
spinous  processes  with  lesion  of  the  cord  when  the  crush  is  probably 
incomplete;  (3)  when  the  symptoms  are  mainly  or  entirely  due  to 
thecal  or  perithecal  hemorrhage;  (4)  in  pachymeningitis  or  peripachy- 
meningitis, which  may  follow  an  injury  after  a  very  long  period;  and 
(5)  in  cases  of  compression  of  the  cauda  equina.^' 

Of  the  great  value  of  the  plaster  jacket,  applied  during  suspension, 
in  aiding  consolidation  of  the  fracture  in  cases  in  which  the  disability 
is  due  to  the  fracture  rather  than  to  injury  of  the  cord,  there  can  be  no 
question.^ 

The  general  treatment,  when  paraplegia  is  present,  is  to  place  the 
patient  upon  a  water-bed,  carefully  prevent  irritation  of  the  skin  by 
moisture  or  creases  in  the  sheets,  and  regularly  empty  the  bladder  and 
bowels.     Later  in  the  case  electricity  may  render  some  service. 

1  Burrell :  Annaltof  Surgery,  February,  1895.  -  Thorbum:  Lancet.  August  11, 1894. 

3  See  Papail.  De  Temploi  da  corset  pl&tr6  dans  les  I<>8ions  de  la  colonne  vert<^brale,  Paris.  1887. 


CHAPTER    XII. 

FRACTUUIiS  OF  THE  BONES  OF  THE  FACE. 
1.  Fractures  of  the  Nose. 

Under  this  term  we  include  not  only  the  two  nasal  Iwnea,  but  also 
those  upon  which  they  rest,  the  septum,  the  nasal  process  of  the  supe- 
rior maxillary,  and  the  nasal  spine  of  the  frontal.  The  fracture  may 
involve  one  or  both  nasal  bones  or  adjoining  processes;  it  may  be  simple 
or  compound,  multiple  or  comminuted;  and  it  may  be  associated  with 
other  fractures  of  neighboring  bones,  the  most  important  of  which  is 
fracture  of  the  cribriform  plate  of  the  ethmoid.  In  the  great  majoritj- 
of  cases  the  fracture  is  a  more  or  less  comminuted  one,  occupying  tlie 
lower  half  of  the  nasal  bones,  the  main  line  of  fracture  running  trans- 
versely or  obliquely,  and  the  fragments  are  displace<l  backward  or  back- 
ward and  to  one  side,  according  to  the  direction  of  the  force  that  has 
produced  the  injury.  In  rare  cases  the  fracture  involves  only  one 
nasal  bone,  or  there  may  be  dislocation  of  one  or  both  bones.  The 
cartilages  which  form  the  alte  may  be  broken  or  torn  from  their  attach- 
ments to  the  bone,  and  that  which  forms  the  septum  is  frequently 
broken  in  cunnection  with  fractures  of  the  bones  themselves,  or  sejsi- 
rated  from  the  vomer. 

The  symptoms  by  which  fracture  may  be  recognlBed  are  deformity, 
mobility,  and  crepitus.  If  the  dos*^'  is  grasped  by  the  thumb  and  6nger 
lateral  mobility  with  crepitus  can  usually  be  recognized,  and  displace- 
ments may  at  tlie  same  time  be  appreciated.  The  separation  of  the 
septum  is  recognized  by  exploration  within  thenwjtrils.  The  swelling 
ot  the  soft  parts,  which  appears  promptly,  will  mask  any  but  an 
extreme  displacement. 

Other  symptoms  which  may  be  present,  but  which  are  by  no  mean» 
pathognomonic,  are  free  bleeding  from  the  nose,  and  occasionally 
emphysema  of  the  eyelids  and  face.  Bleeding  is  often  severe  and 
sometimes  recurrent  and  difficult  to  arrest,  but  rarely  endangers  life. 
Emphysema  generally  has  its  origin  in  an  effort  of  the  patient  to  blow 
his  nose;  the  air  is  forced  into  the  subcutaneous  cellular  tissue  through 
a  rent  in  the  mucous  membrane  and  periosteum  and  spreads  promptly 
to  the  eyelids  and  sometimes  over  the  rest  of  the  face. 

An  occasional  symptom,  when  the  fracture  has  extended  into  tlie 
adjoining  portion  of  the  superior  maxillary  hone,  is  obstruction  to  the 
flow  through  the  lachrymal  duct  in  consef]Uence  of  its  inclusion  tn  the 
line  of  fracture.  Another  and  more  common  one  is  the  difficulty  or 
impossibility  of  breathing  through  the  nose,  the  result  of  inRaramatoiy 
swelling  of  the  mucous  membrane;  and,  finally,  in  the  comminuted 
fractures  that  are  or  have  become  compound,  suppuration  may  be 
maintained  for  weeks  or  months  until  all  the  necrosed  fragments  have 
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worked  their  way  out  or  have  been  removed.    It  occasionally  happens, 
too,  that  after  a  simple  fracture  a  tendency  is  manifested  toward  inflam- 
matoiy  complications  in  the  neighborhood,  abscesses  form  in  and  about 
the  nose,  portions  of  bone  or  cartilage  become  necrosed  and  are  exfoli- 
ated, and  a  constant  purulent  discharge  from  the  nostrils  is  maintained. 
It  is  so  important  that  displacement  should  be  corrected,  that  an 
anaesthetic  should  be  used  if  a  thorough  exploration  cannot  be  made 
without  its  aid,  and  the  surgeon  should  spare  no  pains  to  satisfy  him- 
self as  to  the  condition  and  position  of  the  bones.     The  examination 
cannot  prudently  be  long  postponed,  for  the  bones  of  the  face  unite 
promptly,  and  more  than  once  it  has  been  found  impossible  to  correct 
a  displacement  after  eight  or  ten  days  had  elapsed;  firm  union  may  be 
expected  within  a  fortnight  or  three  weeks. 

The  prognosis  as  r^ards  life  is  favorable,  except  in  those  cases  in 
which  the  skull  is  at  the  same  time  broken,  and  in  those  few  others  in 
which  recurrent  hemorrhages^  of  which  no  satisfactory  explanation  is 
given,  show  themselves.  But  as  regards  the  avoidance  of  deformity 
the  outlook  is  not  so  favorable,  because  it  is  not  always  easy  to  recog- 
nize or  correct  a  displacement  through  the  swollen  tissues,  and  the 
persisteoce  of  even  a  slight  one  is  likely  to  be  a  noticeable  blemish. 

The  treatment  consists  mainly  in  the  reduction  of  the  displacement, 
for  it  is  seldom  possible  to  apply  any  apparatus  or  dressing  that  will 
prevent  a  recurrence  of  the  aisplacement  if  there  is  any  tendency 
toward  it.  The  reduction  when  tnere  is  depression  is  accomplished  by 
pressure  made  from  within  the  nostril,  aided  by  manipulation  or  mod- 
elling of  the  fragments  on  the  outside.  The  interval  between  the  sep- 
tom  and  the  side  of  the  nose  at  the  part  of  the  nostril  corresponding 
to  the  nasal  bone  is  so  small  that  a  small  strong  instrument,  such  as 
a  steel  director,  must  be  used,  one  that  is  small  enough  to  work  within 
the  narrow  space  next  the  nasal  bone,  and  strong  enough  to  transmit 
considerable  pressure.  The  fingers  of  the  left  hand  placed  upon  the 
no3e  serve  to  guide  the  instrument  and  to  recognize  the  degree  of  reduc- 
tion that  has  been  obtained.  Cocaine  mav  be  used  to  dimiuish  the  sen- 
sitiveness  of  the  mucosa.  Ordinarily  there  is  but  little  tendency  to 
recurrence  of  the  displacement,  except  when  the  fracture  is  com  minuted 
and  the  septum  badly  broken;  the  only  forces  that  tend  to  change  the 
position  of  the  fragments  are  the  swelling  of  the  external  soft  parts 
and  the  pressure  of  the  air  when  the  patient  seeks  to  clear  his  nose  hv 
snuffing  or  blowing. 

The  idea  of  supporting  the  fragments  by  pressure  from  within  the 
nostrils  suggests  itself  so  readily  that  it  is  not  surprising  to  find  recorded 
manv  instances  and  several  varieties  in  the  methods  of  its  use.  The 
simpler  ones  consist  of  plugs  of  lint  crowded  into  the  nostrils,  with  or 
without  tubes  to  permit  breathing;  the  more  elaborate  ones  are  arrani^e- 
ments  of  rods  supported  by  straps  crossing  the  np])er  lip,  and  eapable 
of  adjustment  in  length  and  direction  within  the  nostril  so  as  to  hold 
the  fragments  in  place;  they  are  said  to  have  been  efficient  in  some 
difficult  cases.  On  the  other  hand,  I  can  find  no  evidence  that  the 
plugs  of  lint  serve  any  useful  purpose. 
The  use  of  plaster  or  gutta-percha  splints  moulded  upon  the  outside 
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eeems  to  me  lo  lie  entirely  illusory;  if  swelling  takes  place  under tl 
it  will  teud  lo  reproduie  the  displacement  by  pressure,  if  it  is  pi* 
when  the  mould  is  applied  its  subsidence  soon  creates  a,  gap  betn 
the  splint  and  the  skin.  The  best  plau  appears  to  be  repetition  of 
reduction  as  often  as  the  displacement  recurs,  (Occasionally  the  bri 
has  been  held  up  by  transfixion  with  a  pin  wliicii  rests  upon  thes 
bone  on  each  side.  Recurrence  of  a  lateral  displacement  may 
oppased  by  a  pad  of  ganze  secured  against  the  side  of  the  nose  1; 
strip  of  adhesive  plaster  crossing  both  cheeks. 

Separation  of  the  cartilaginous  septum  from  the  ^'ome^  can  be  tie 
with  a  pair  of  forceps,  one  branch  of  which  is  passed  into  each  nosi 
lapping  and  grasping  the  bone  and  cartilage  so  as  to  hold  them  in  1: 


CotrecUoB  of  "««d<llBno«e." 


The  depression  of  the  bridge,  the  ''saddle  nose,"  which  so  often  is ! 
after  this  fracture,  constitutes  so  marked  a  disfisurcment  that  m 
attempts  have  been  made  to  correct  it.  Operations  upon  the  b< 
desi|rned  to  detach  and  raise  the  bridg«,  have,  as  a  rule,  failed  so  c 
L  pletely  that  I  was  led  to  Iry  to  meet  the  indication  by  intnadiirii 
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suitably  shaped  foreign  body  between  the  skin  and  the  bone.  It  proved 
entirely  saceessf ul  in  restoring  the  profile,  and  the  pieces  of  aluminum 
and  gutta-percha  have  remained  in  place  for  several  years  without 
causing  irritation.  I  have  always  introduced  them  through  a  small 
cat  on  the  side  of  the  ala  of  the  nose  and  prepared  a  place  for  them 
by  subcutaneously  freeing  the  skin  with  a  knife  introduced  through  the 
small  cut  and  swept  freely  across  the  bridge.  Fig.  59  shows  the  pro- 
file after  introduction  of  a  piece  of  gutta-percha  one  and  a  quarter 
inches  long  and  one-quarter  inch  wide.  A  year  later  I  removed  it  at 
the  patient's  request  and  inserted  a  piece  one  and  three-(]uarter8  inches 
long  in  order  to  lessen  the  notch  at  the  root  of  the  nose.  (See  Anna/x 
of  Margery y  Jane,  1896.) 

2.  Fractures  of  the  Malar  Bone  and  Zygoma. 

Isolated  fractures  of  this  bone  are  rare,  and,  so  far  as  can  be  inferred 
from  the  small  number  of  cases  in  which  a  direct  examination  has  been 
possible,  single  fractures  are  rarer  than  multiple  ones,  and  the  rarest  is 
that  which  is  almost  a  simple  diastasis,  a  sepanition  at  the  sutures  with 
some  splintering.  Partial  fractures  involving  the  lower  and  outer  por- 
tion of  the  bone  or  the  margin  of  the  orbit  have  been  observed,  and 
also  single  fractures  of  the  frontal  and  zygomatic  processes,  extending 
possibly  into  the  bones  with  which  they  articulate.  In  most  cases  there 
ijj depression  of  the  entire  bone  with  fracture  of  the  malar  process  of 
the  superior  maxilla  and  crushing  of  the  anterior  wall  of  the  antrum, 
the  malar  bone  being  displaced  inward  toward  the  antrum  or  sometimes 
backward  into  the  zygomatic  fossa.  Pure  diastasis  of  the  malar  bone 
probably  does  not  exist;  it  has  never  been  demonstrated  by  autopsy, 
and  attempts  to  produce  it  upon  the  cadaver  have  always  resulted  in 
more  or  less  fracturing. 

Fractures  of  the  zygomatic  arch  alone  have  been  caused  by  external 
violence  acting  from  without  inward,  and  in  two  cases  from  within 
outward,  the  patient  having  fallen  forward  upon  a  stick  held  in  the 
mouth.  In  some  of  those  I  have  seen  a  portion  of  the  an^h  has  been 
separated  by  two  lines  of  fracture  and  depressed;  in  one  of  them  one 
^►f  the  lines  of  fracture  extended  into  the  temporo-niaxillary  joint. 
The  displacement  follows  the  direction  of  the  fracturinij:  force. 

The  symptoms  U|X)n  which  the  diagnosis  must  be  made  are  deformity, 
niohility,  and  crepitus.  Unless  there  is  much  inflammatory  swellin^: 
the  deformity,  which  consists  usually  in  a  de|)ression  or  fiattenin<^  of  tlu^ 
^'heek  just  below  the  outer  half  of  the  eye,  can  be  recognized  hv  sij^iit 
and  touch,  and  the  irregularity  of  the  line  of  fracture  can  be  readily 
Wt  on  the  margin  of  the  orbit,  or,  if  it  extends  to  the  malar  process 
f>f  the  superior  maxillary  bone,  on  the  under  and  anterior  surface  of 
this  process  by  the  finger  within  the  mouth.  Mobility  and  crepitus 
are  perceived  more  nirely;  the  latter  can  he  sometimes  prcKluced  by  the 
movement  of  the  jaw. 

Anaesthesia  or  a  sense  of  formication  in  the  cheek,  nose,  n])])er  lip, 
and  gum  of  the  corresponding  side  is  sometimes  observed,  and  is  due 
^0  an  extension  of  the  fracture  along  the  floor  of  the  orbit,  involving 
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the  infra-orbital  canal  aud  tearing  or  bruising  the  superior  maxillary 
nerve.  Thie  symptom  may  be  associated  with  an  extravasation  (K 
blood  in  the  posterior  part  of  the  orbit  sufficient  to  force  the  eye  fop- 
Wiird  and  showing  itself  also  under  the  conjunctiva  and  in  the  eyelids. 
Bleeding  from  the  month  or  nose  is  occasionally  seen  as  the  result  of 
the  extension  of  the  fracture  through  the  mucous  membrane  of  the 
mouth  or  antrum. 

When  the  fracture  involves  the  zygomatic  arch,  and  the  fragments, 
as  is  usually  the  case,  are  driven  inward,  movement  of  the  jaw  may  be^ 
difRcult  or  impossible,  either  because  the  masseter  has  been  injured,  of 
because  the  depressed  fragments  of  the  arch  are  forced  against  tlx 
coronoid  process  of  the  inferior  maxilla,  or  into  the  t«ndon  of  the  tem- 
poral muscle.  In  one  case  the  tip  of  the  coronoid  process  was  broken 
off  by  the  same  blow  that  fractured  the  arch.  Swelling,  discoloration,] 
and  pain  are  the  natural  aud  constant  results  of  the  fracture  and  the 
bruising  of  the  soft  parts.  \ 

The  natural  course  of  these  fractures  is  toward  rapid  repair  without' 
excessive  callus,  and  with  gradual  disappearance  of  any  difficulty  that) 
nmy  exist  at  first  in  the  movements  of  the  jaws.  It  is  seldom  possible 
to  reduce  the  displacement  completely,  because,  as  has  been  said,  it  is 
generally  inward  and  there  is  no  way  of  acting  verj'  efficiently  upon 
the  bone,  except  through  a  wound  of  the  skin.  The  attempt  must  be 
made  to  move  the  bone  in  the  desired  direction  by  engaging  the  end 
of  the  thumb  or  finger  under  it  in  the  zygomatic  fossa,  introducing  it 
through  the  mouth  if  the  cheek  is  swollen.  It  has  been  pro|>osed,  and 
occasionally  practised,  to  cut  down  upon  the  bone  opposite  the  JSj'g*- 
matic  process,  divide  the  fascia  overlying  the  masseter  muscle,  pass* 
stout  hook  under  the  process,  aud  raise  the  bone  by  drawing  upon  it, 
or  to  make  a  smaller  incision  over  the  body  of  the  bone  aud  screw  u 
elevator  into  it,  by  which  it  could  then  be  raised. 

Inward  displacement  of  the  zygomatic  arch  cannot  be  directly  acUd 
upon  except  by  a  hook  introduced  through  the  skin  or  an  incision.  In 
only  one  of  the  recorded  cases  has  the  displacement  interfered  serioofitf 
and  for  any  length  of  time  with  the  movement  of  the  jaws;  in  liU 
one  the  difficulty  increased  steadily  for  some  time  until  the  patient 
could  barely  separate  the  teeth,  and  then  one  moruiug  while  yawning 
he  felt  something  snap,  and  the  motion  of  the  jaw  at  once  became  and 
remained  free. 

:i.  Fractures  of  the  Superior  Maxilla. 

While  the  body  of  this  bone,  protecteil  as  it  is  by  outlying  processes 
and  other  bones,  is  rarely  fractured,  its  own  pnioesses  are  not  infff 
uently  broken  or  involved  in  the  fractures  of  ihose  hones  with  which 
hey  are  continuous.  Thus,  a  blow  upon  the  nose  breaks  not  only  the 
nasal  bones  but  also  the  nasal  process  of  the  superior  maxilla,  andt 
blow  upon  the  ranlar  bone  may  force  in  the  anterior  wall  of  the  antnim 
on  which  it  rests.  Tlic  fractures  are  always  produced  by  direct  vio- 
lence, and  present,  consequently,  considerable  variety  in  their  extent 
a^  the  parts  involved,  but  a  fissure  may  extend  to  this  bone  from  I 
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fravture  of  the  cranium.  The  alveolar  process  may  be  broken  off  iu 
part  or  entirely  by  a  blow  received  on  it  or  on  the  teeth,  A  blow 
received  in  front,  at  or  below  the  level  of  the  nostrils,  may  produce  a 
horizontal  line  of  fracture  separating  the  alveolar  and  palatal  procesaes 
froni  the  body  of  the  bone,  and  inclndiog  also  the  pterygoid  platcB. 
Falls  from  a  height  have  caused  a  vertical  line  of  fracture  or  diai^taeis 
l>etween  the  two  bones  along  the  median  line  of  the  mouth,  extending 
even  through  the  soft  palate  aud  associated  with  fracture  of  the  malar 
or  uasal  bones.  In  a  very  few  cases  a  line  of  fracture  od  each  side  at  the 
caniae  tooth  has  separated  the  intermediate  portion,  with  marked  dis- 
(ilat-ement  aod  mobility.  Fractures  of  the  alveolar  process,  even  with 
much  displacement  and  mobility,  present  but  tittle  gravity,  for  they 
heal  rapidly  aud  without  necrosis  except  of  small  pieces  of  the  sockets 
of  teeth  displaced  at  the  same  time. 

It  occasionally  happens  that  one  or  both  bones  are  driven  in  will) 
niultipte  and  comminuted  fracturing  of  them  and  of  the  adjoining 
ones.  The  earliest  known  case  of  the  kind  was  reported  by  Wiseman, 
aud  has  been  extensively  <)uoted.  The  upper  jaw  was  driven  iu  so 
far  that  the  finger  could  not  be  introduced  between  the  palate  and  the 
posterior  wall  of  the  pharynx.  Wiseman  inserted  a  blunt  hook  through 
the  mouth  and  easily  drew  the  bone  forward  into  place;  as,  however, 
the  displacement  recurred  very  easily,  he  left  the  hook  behind  the 
palate  and  had  it  drawn  upon  constantly  by  the  patient  or  his  friends 
until  consolidation  had  taken  place.  Quite  a  number  of  similar  cases 
^Gurlt  has  collected  upward  of  twenty)  have  been  reported,  all  the 
result  of  great  violence,  cither  by  falls  from  a  height  or  the  passage 
across  the  face  of  a  heavy  wagon,  or  a  violent  blow.  In  one  case  the 
bones  of  the  face  were  so  movable  that  they  moved  up  and  down  when 
the  patient  swallowed,  as  if  they  were  restrained  ouly  by  the  akin.  In 
most  of  them  the  patients  recovered,  aud  it  is  worthy  of  remark  that, 
notwithstanding  the  degree  of  the  violence  and  the  e.\tent  of  the  injury, 
it  seldom  happens  that  the  fracture  involves  the  skull.  The  reason  lies 
apparently  in  the  direction  in  which  the  fracturing  force  is  applied,  a 
direction  outside  of  and  more  or  less  parallel  to  the  surface  of  the 
skull,  and  not  in  the  line  of  one  of  its  diameters.  The  bones  of  the 
face  are,  as  it  were,  torn  off  the  skull  rather  than  driven  back  upon  it. 

Very  extensive  mutilation  of  the  face  has  been  caused  by  gunshot 
wounds,  especially  in  attempts  at  suicide  when  the  muzzle  of  tlie  gun 
has  been  placed  within  the  mouth,  but  it  is  rare  for  ordinary  violence 
to  lead  to  much  loss  of  tissue.  Malgaigne  speaks  of  the  following  case 
as  unique  iu  this  respect  in  his  experience.  A  lad  was  kicked  iu  the 
face  by  a  liorsc;  the  superior  maxillary,  nasal,  and  ]>alatal  bones  were 
extensively  ooniminuteil,  nnd  the  skin  turn  and  bruised.  Recovery 
took  place,  but  with  much  deformity.  The  nasal  bones,  the  anterior 
portion  of  the  alveolar  arch,  and  the  greater  part,  if  not  all,  of  the 
hard  ]>alate  bad  disappeared.  There  was  no  longer  cither  nose  or 
mouth;  the  lips  were  united  by  a  firm  cicatrix,  and  the  mouth  and 
nostrils  were  represented  by  an  oval  opening  between  the  nasal  jtro- 
cesses  of  the  superior  maxillie.  Through  this  opening  the  patient 
■'    '         '  ^drank,  and  ate. 


160  FRACTURES, 

The  diaguosis  of  fracture  is  ordinarily  made  without  any  difficulty, 
since  large  portions  of  the  bone  are  open  to  direct  examination  witb 
the  finger  through  the  mouth  and  on  the  cheek.  Irregularity  of  oat- 
line,  mobility,  displacements,  and  crepitus  can  be  readily  recogni£ed. 
In  some  few  cases  where  there  was  no  displacement  the  diagnosis  has 
been  in  doubt,  and  Gu6rin^  has  pointed  out  a  symptom  which  might 
be  useful  under  such  circumstances.  It  has  been  said  that  the  pterr- 
goid  apophysis  is  always  broken  when  the  line  of  fracture  crosses  the 
jaw  horizontally  between  the  alveolar  process  and  the  malar  bone,  and 
Gu^rin  found  that  pressure  with  the  finger  upon  the  inner  plate  of  this 
process  caused  pain  and  sometimes  showed  mobility  when  there  was  no 
other  sign  of  fracture.  Ecchymosis  of  the  hard  or  soft  palate  indicatee 
fracture. 

Repair  in  cases  of  average  severity  takes  place  in  from  thirty  to 
forty  days  with  a  scanty  formation  of  callus,  and  not  infrequently  in 
less  time.  The  vitality  of  the  bone  is  exceptionally  great,  hence  the 
rule  laid  down  by  Malgaigne  and  some  of  his  predecessors,  and 
repeated  by  all  subsequent  writers,  to  leave  every  fragment  that  is  nal 
absolutely  and  entirely  detached.  Although  the  rule  is  a  sound  one, 
it  occasionally  happens  that  fragments  become  necrosed  and  have  to  be 
removed.  This  is  thought  to  happeu  more  frequently  with  fragmente 
of  the  alveolar  border  than  with  any  others. 

Displacement  is  seldom  noticeable  after  repair  is  completed,  exoepd 
in  the  nose,  but  it  usually  exists  to  a  greater  or  less  degree,  and  tM 

ingenuity  and  the  patience  of   the  surgeon  ave 
^^"  ^  often  severely  taxed   to  overcome  the  constanf 

tendency  to  the  recurrence  of  the  displacement. 
Salivation    is  often    profuse,   and  the  discharge 
I       offensive.     Division  of   the  lachrymal  canal  ^ 
'       the  fracture  may  lead  to  its  obliteration. 

Displacement  of  the  entire  bone  may  be  treated 
as  in  Wiseman's  cast*,  or  the  retention  may  b< 
aided  by  securing  the  lower  jaw  against  the  uppei 
one,  with  or  without  the  intervention  of  inter 
dental  splints  or  moulds  of  gutta-percha  or  metal 
,.   ^      ,    ,.  »r   .  shaped  to  fit  the  teeth  and  alveolar  arch.    Latent 

Intrnbiiceal  splint  for  Irnc-  ^  ,,   ,  ,  i         i       i      * 

tureoftheupiMirjaw.        ppcssure  canuot  Well  DC  made  upon  the  cheeks  t( 

overcome  separation  along  the  median  line  of  th 
palate,  but  fortunately  it  is  not  always  necessary.  In  Simonin's  case, 
tpiotcd  by  Malgaigne,  the  gap  began  to  contract  spontaneously  by  tb 
tentli  (liiy,  aud  was  completely  closed  by  the  thirty- tliird,  with  noothei 
(lisplaceineut  than  a  sliirht  difference  in  level  between  the  two  halves. 
In  another  case,  (juoted  by  Hamilton,  the  gap  was  large  enough  t< 
admit  the  little  finger,  and  was  still  open  six  weeks  after  the  receipts 
the  iujurv. 

After  fracture  of  the  alveolar  process  the  fragment  should  be  caie 
fully  readjusted  and  fixed  by  wiriug  the  teeth  to  the  adjoining  ones,  oi 
by  a  splint  of  gutta-perclia  or  metal.   Agnew  says  he  has  used  for  tht 

^  (Ju.rlii :  Archives  (.iOinrales  ae  M.'deciDe,  July,  isr»6,  vol.  li.  p.  5. 
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purpose  with  great  advantage  a  piece  of  cork  with  grooves  cut  in  its 
upper  and  lower  surfaces  to  receive  the  teeth  of  both  jaws.  The  reduc- 
tion is  made,  the  cork  inserted,  and  the  jaws  firmly  bound  together. 
No  attempt  should  be  made  to  remove  the  corresponding  teeth,  for  not 
onlj  are  the  chances  in  favor  of  their  becoming  firm  again  in  their 
sockets,  but  the  attempt  to  draw  them,  even  if  they  are  loose,  may 
bring  away  an  important  piece  of  the  bone. 

Tne  gutta-percha  or  metal  mould  may  be  held  in  place  by  binding 
tbe  lower  jaw  against  it  after  it  has  been  fitted  to  the  upper  one,  or  by 
an  apparatus  similar  to  one  devised  by  Graefe  for  the  purpose,  and 
shown  in  Fig.  60.  If  the  splint  is  to  be  supported  by  the  lower  jaw 
itshonld  be  so  constructed  that  an  interval  will  be  left  through  which 
food  can  be  given  and  the  mouth  cleaned. 

4.  Fractures  of  the  Inferior  liaxilla. 

Fracture  of  the  inferior  maxilla  occurs  more  frequently  than  that  of 
any  other  of  tbe  bones  of  the  face.  It  is  rare  in  childhood  and  old 
ige,  most  frequent  between  the  ages  of  twentv  and  thirty,  and  is  appar- 
ently more  than  ten  times  as  common  in  males  as  in  females. 

Gnrlt  collected  143  published  cases  in  which  the  character  and  posi- 
tion of  the  fracture  were  described  with  sufficient  accuracy  to  allow  of 
tbeir  use  as  statistics;  of  these  80  were  single,  49  double,  and  in  14 
there  were  three  or  more  lines  of  fracture.  Of  75  single  ones  (exclud- 
ing 5  in  which  the  fracture  was  limited  to  the  alveolar  process)  the 
{nctore  occupied  the  median  line  in  25,  the  region  of  the  incisor  teeth 
in  22,  that  of  the  back  teeth  in  15,  behind  the  teeth  in  8,  and  the  con- 
dyloid process  in  5.  In  35  double  fractures  both  halves  of  the  bone 
were  broken  20  times,  and  at  points  on  the  two  halves  corresponding 
closely  with  each  other;  one  side  alone  8  times,  and  the  niediiin  line 
by  one  of  the  fractures  7  times.  One  or  both  of  the  condyloid  pro- 
cesses were  broken  in  several  of  the  multiple  fractures.  These  figures 
show  that,  exclusive  of  partial  fractures  of  the  alveolar  border,  which 
Me  very  common,  and  often  caused  by  the  drawing  of  a  tooth,  the  most 
frequent  seat  of  fracture  is  at  or  near  the  median  line,  and  that  single 
fracture  of  the  ramus,  or  of  the  alveolar  or  condyloid  proc^ess  is  com- 
paratively rare.  They  differ  materially  from  the  estimates  made  by 
various  writers,  but  as  the  latter  differ  quite  as  much  aniontr  them- 
Belves,  and  appear  to  have  spoken  in  most  ciises  from  general  impres- 
aons  rather  than  from  figures,  the  preference  should  be  given,  I  think, 
to  Gurlt. 

Double  fractures  of  the  lower  jaw  are  relatively  more  common  than 
those  of  other  bones,  while  multiple  and  comminuted  ones  are  rare. 
Compound  fractures  are  common,  both  because  the  gum  overlying  the 
fracture  is  frequently  torn  and  because  the  lip  and  skin  are  often 
involved  in  the  direct  injury  that  has  caused  the  fracture.  The  frac- 
tare  is  complete  or  incomplete,  the  latter  rarely  except  when  the  alve- 
olar border  alone  is  involved.  A  portion  of  the  lower  border  of  the 
bone  may  be  broken  off  by  a  blow. 

The  line  of  fracture  in  the  bodv  of  the  bone  is  usually  vertical  or 
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nearly  vertical ;  at  the  ungle  or  in  the  raoiiis  it  is  oblique  or  transversa. 
At  the  mediau  line  there  is  but  little  digptacemeat,  if  any;  but,  when 
present,  it  may  be  in  either  of  three  directions :  a  difference  iu  the  liori- 
zontal  level  of  the  edge  of  the  teeth,  a  displaoement  forward  and  back- 
ward of  the  fragments  upon  each  other  with  lateral  overriding,  or  a 
lateral  separation  of  the  two.  In  the  fractures  between  the  median 
line  aud  the  caoiue  tooth  the  line  is  still  much  more  frequently  vertical 
than  oblique;  but  displacement  is  the  rule,  although  no  one  form  of  it 
seems  to  be  more  common  than  the  others.  Between  the  canine  tooth 
and  the  angle  of  the  jaw  it  is  either  vertical  or  inclined  backward  and 
downward,  aud  usually,  instead  of  crossing  the  bone  fn>m  without 
inward  at  a.  right  angle  to  the  surface,  it  is  inclined  backward  and 
inward,  so  that  the  anterior  fragment  is  lengthened  on  the  inner  ^de 
and  the  posterior  fragment  on  the  outer  side.  The  inferior  dental 
nerve  is  crossed  by  this  fracture,  and  is  somelimes  torn  or  bruised. 

Fracture  behind  the  teeth  is  comparatively  rare,  only  eighteen  cases 
being  contained  in  Gurlt's  statistics,  and  it  is  frequently  double  or 
multiple  or  associated  with  other  fractures. 
°""  "  When  the  fracture  lies  at  the  junction  of  the 

body  of  the  jaw  and  the  ascending  ramus,  it 
is  usually  oblique,  running  from  behind  the 
last  tooth  backward  and  outward  toward  the 
angle  of  the  jaw  ;  but  it  may  be  vertical. 
Displacement  is  usually  slight  or  lacking,  the 
parts  being  kept  well  together  by  the  masseter 
and  internal  pterygoid  muscles  (Fig.  til). 

Fracture  of  the  condyloid  process  is  usually 
accompanied  by  other  fractures  of  the  same 
or  other  bones  of  the  face,  and  may  be  pro- 
duced by  a  blow  either  upon  the  chin  or  upon 
the  side  of  the  jaw  near  the  joint.  The  line 
of  fracture  passes  through  the  neck,  and  the 
few  specimens  furnished  by  autopsies  and  museums  do  not  show  a 
greater  frequency  at  any  point  or  in  any  direction  than  at  any  other. 

Fracture  of  the  coronoid  process  is  exceedingly  rare  and  has  been 
seen  only  in  association  with  other  fractures  of  the  same  or  adjoining 
bones, 

A  portion  of  the  alveolar  process  with  the  teeth  iu  place  is  some- 
times broken  off.  The  size  of  the  piece  varies  within  wide  limits,  and 
the  displacement  Is  habitually  inward.  In  one  or  two  entirely  excep- 
tional cases  a  similar  piece,  including  a  portion  of  the  body  of  the 
boue,  has  been  broken  off. 

Comminuted  fractures,  except  as  the  result  of  gunshot  wounds,  are 
comparatively  rare;  double  and  treble  fractures  are  less  so;  and  one 
case  is  on  record  in  which  there  were  five  distinct  and  separate  lines  of 
fracture. 

The  most  frequent  cause  of  fracture,  exclusive  of  partial  fractures 
produced  by  attempts  to  draw  a  tooth,  is  violence  received  upon  the 
chin;  fracture  by  pressure  upon  the  sides  is  much  less  common,  the 
other  occurring  thrice  as  frequently.     Fracture  of  the  condyloid  pro- 


FRACTURES  OF  THE  BONES  OF  THE  FACE.  163 

0688  may  be  produced  in  either  of  the  same  two  ways — a  blow  upon 
the  chio  or  upon  the  cheek. 

The  objective  symptoms  of  fracture  of  the  lower  jaw  are  the  same 
as  those  of  other  fractures :  abnormal  mobility,  crepitus,  displace- 
ment^ pain.  The  bone  is  so  accessible  to  the  touch  both  within  and 
without  the  mouth  that  irregularities  in  the  outline  of  its  body  can  be 
easily  recognized  by  the  fingers  and  sometimes  by  sight.  The  teeth 
show  differences  in  level,  vertically  or  antero-posteriorly ;  those  which 
adjoin  the  fracture  are  usually  loosened  and  may  be  entirely  dis- 
lodged. Mobility  and  crepitus  are  detected  by  manipulation.  When 
the  fracture  is  situated  at  or  above  the  angle  of  the  jaw  its  recognition 
is  by  DO  means  so  easy;  by  passing  the  finger  within  the  mouth  along 
the  inner  and  outer  surfaces  of  the  ramus  irregularities  of  outline  and 
localized  points  of  pain  may  be  recognized,  and  pain  at  a  fixed  point 
is  caused  by  biting. 

The  d^ree  and  direction  of  the  displacement  vary  much.  As  a 
rale,  when  the  fracture  is  single  and  lateral,  the  anterior  fragment 
tends  toward  the  inside  of  the  mouth.  In  double  fractures,  the  inter- 
mediate piece  is  almost  invariably  drawn  downward  and  backward  by 
the  unopposed  action  of  the  muscles  of  the  neck  which  are  attached 
to  it 

Fracture  of  the  condyloid  process  was  first  studied  by  Desault  and 
Bichat,  and  but  little  if  anything  has  been  added  to  our  knowledge  of 
the  subject  since  their  time.  The  symptoms  are  pain  increased  by 
motion,  diminished  mobility  of  the  jaw,  often  crepitus  on  manipulation, 
irregularities  in  the  region  of  the  condyle,  the  ease  with  which  the  con- 
dyle can  be  pushed  forward  into  the  zygomatic  fossa,  its  failure  to  share 
iu  the  movements  of  the  jaw,  and  its  almost  constant  displacement 
upward  and  forward  by  the  contraction  of  the  external  pterygoid. 
Ribes  pointed  out  an  additional  symptom  which  is  sometimes  present, 
deviation  of  the  chin  toward  the  affected  side.  This  is  effected  by  the 
displacement  of  the  ramus  upward  and  backward  on  the  outer  side  of 
the  condyle  and  neck,  and  the  more  easily  if  the  fracture  is  a  double 
or  multiple  one.  Gurlt  quotes  the  description  of  a  specimen  of  this 
kiud  from  a  work  by  Bonn,  published  in  1785.  The  condyle  was 
united  by  a  bony  callus  to  the  ramus  just  above  the  orifice  of  the  dental 
canal. 

Swelling  of  the  gums,  face,  and  glands  follows  promptly  upon  the 
injury,  and  is  often  increased  by  the  direct  bruising  of  the  soft  parts 
themselves;  the  secretions  of  the  mouth,  increased  in  quantity  by  the 
irritation,  mingle  with  the  pus  that  comes  from  the  fracture  if  com- 
pound or  from  the  ulcers  produced  by  the  stomatitis,  deconi|)oso,  and 
cause  an  offensive  odor  that  can  scarcely  be  kept  under  control  even  by 
the  most  careful  attention.  Abscesses  may  form  and  open  within  the 
mouth  or  upon  the  sides  of  the  jaw  or  the  neck  below  it;  they  are 
almost  invariably  associated  with  the  presence  of  detached  splinters  or 
the  exfoliation  of  portions  of  the  jaw,  which  require,  of  course,  to  l>e 
removed  before  a  permanent  cure  can  be  obtained.  Small  fragments 
way  long  escape  recognition,  and  the  only  indication  of  their  presence 
may  be  a  sinus  ;  larger  fragments  force  themselves  promptly  upon  the 


surgeoa's  attentiou  by  tbe  profuseness  of  the  discbarge  and  the  amount 
of  local  frictioD.  A  few  cases  of  exteosive  necrosis  have  been  reported. 

Simple  fractures  nnite  in  from  thirty  to  forty  days,  and,  oven  when 
there  has  been  a  considerable  loss  of  bone  by  splintering  or  necroats, 
the  final  result  may  be  a  very  good  one,  in  this  sense,  that  tlie  jaw  'a 
strong  enough  to  support  artificial  teeth  in  the  place  of  those  thiit 
have  been  lost  by  the  accident,  is  sufficiently  r^ular  in  form  to  avwd 
deformity,  and  is  free  in  its  movements. 

Failure  of  union,  pseiidarthrosis,  is  rare.  Gurlt's  statistics  cootttiu 
only  two  cases  which  can  be  properly  considered  sucli,  and  they  were 
both  cured  by  operation.  It  is  more  common  after  gunshot  fracture 
with  much  loss  of  substance  by  elimination  of  splinters,  and  may  inter- 
fere with  mastication.  In  a  few  cases  union  in  a  faulty  position  has 
required  an  operation  to  correct  the  deformity  or  relieve  the  functional 
disability. 

The  prognosis  is  a  relatively  favorable  one;  the  probabilities  are  thst 
union  will  lake  place  promptly,  that  no  serious  complications  will  arise, 
and  that  no  important  deformity  or  disability  will  remain.  Dangerio 
life  may  come  from  two  quarters  :  the  proximity  of  the  bone  to  tie 
cranium  carries  with  it  the  possibility  of  associated  injury  to  the  bran 
or  to  its  case;  retention  of  pus  in  a  compound  fracture  in  communia- 
tion  with  the  cavity  of  the  month  exposes  to  the  grave  danger  of  absorp- 
tion of  the  decomposed  secretions  and,  though  rarely,  to  the  burrowing 
of  the  decom]iosed  pus  along  the  deeper  planes  of  the  neck  into  tiie 
anterior  mediastinum. 

Treatment.  Displacement  following  fracture  of  the  body  of  tbe  jw 
can  usually  be  readily  overcome  by  the  pressure  of  the  thumb  and 
fingers  upon  the  teeth  and  the  lower  border  of  the  bone;  in  sorae 
cases  the  interlucbing  or  wedging  of  tbe  smaller  pieces  or  of  displaoed 
teeth  may  render  the  reduction  impossible  until  after  they  shall  liaT* 
been  removed. 

In  simple  cases  where  the  tendency  to  displacement  is  slight  it  h' 
sufficient  to  immubitize  the  lower  jaw  hy  binding  it  against  the  uppH' 
one  with  a  fonr-lailed  bandage,  the  centre  of  which  is  at  the  chin,i» 
shown  in  Fig.  62.  i 

Splinis  are  applied  either  to  the  front  and  under  surface  of  tlie  ji*^ 
outside  the  mouth,  or  to  tbe  teedi,  or  the  inner  surface  of  the  jaw,  arfi 
two  kinds  are  sometimes  used  iu  combination.  Outside  splints  ui. 
avaihible  only  in  cases  in  which  there  is  uot  much  tendency  to  dis[^i»^ 
ment  and  io  which  the  lateral  pressure  of  a  simple  bandage  wouW 
cause  Ihe  fragments  to  override  in  one  direction  or  another.  Tlwf 
maybe  made  of  leatlier,  pasteboard,  gutta-percha,  or  plaster  of  Pari*, 
and  consist  essentially  of  a  cup-shaped  piece  embracing  the  chin  aa& 
extending  nearly  to  the  angle  of  the  jnw  on  each  side,  and  to  the  tolA 
of  the  neck  below.  | 

Interdental  splints  are  made  of  metal,  gutta-percha,  or  vulcanirf 
rubber;  they  are  fitted  to  the  crowns  of  the  teeth  of  both  fragmeoM 
after  reduction  of  the  displacement,  and  are  held  iu  place  either  bj! 
binding  the  jaws  together  with  an  outside  bandage,  or  bv  braces  con- 
necting  the  splint  with  a  pad  under  the  jaw,  or  by  a  special  arrange 
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ment  of  lateral  braces  as  in  Kingalej's  apparatus  {Fip;.  63),  or  by 
fat^tening  them  to  the  teeth  with  wires.  Some  are  fitted  only  to  the 
broken  jaw  and  are  intended  only  to  immobilize  the  fragments  on  each 
other;  others  are  fitted  to  both  jaws  and  enable  the  npper  one  to  be 
used  as  a  splint  for  the  lower.  Ackland'  describes  one  capable  of  ready 
adjustment  to  almost  any  fracture  of  the  body;  a  metal  gutter  partly 
filled  with  softened  gntta-jiercha,  pressed  down  upon  the  teeth,  and 
secured  to  a  pkte  beneath  the  chin  by  ttvo  adjustable  clampa. 


Kingilej'a  tpllnt  >ppUe<t. 

In  onedifBcult  case  I  used  a  carpenter's  small  wooden  viae,  one  end 
of  which  lay  on  the  edge  of  the  teeth,  the  other  under  the  cliin;  after 
a  few  days'  use  the  displacement  ceased  to  recur. 

Gutta-percha  splints  may  be  made  either  of  thin  strips  or  of  thick 
lumps  or  wedges.  The  former  have  a  length  of  three  or  four  inches, 
and  a  breadth  suHictent  to  overlap  the  crowns  of  the  teeth  from  gum  to 
gum;  they  are  softened  by  immersion  in  hot  water,  molded  to  the  teeth, 
cooled  as  rapidly  as  possible,  taken  off,  and  trimmed  suitably.  Then 
the  splint  is  reapplied  and  the  jaws  bound  together.  If  the  tendency 
to  displacement  is  slight  the  bandage  may  be  loosened  during  the  day 
to  allow  the  introduction  of  liquid  food,  or  a  wedge  may  be  kept 
between  the  jaws  so  as  to  create  an  interval  lo  be  used  for  this  purpose, 
or  advantage  may  be  taken  of  the  absence  of  teeth,  especially  from  the 
Qpper  jaw.  In  a  case  quoted  by  Gurit'  two  fragments  of  the  alveolar 
border  carrying  eight  Iceth  were  secured  by  a  splint  of  sheet  lead 
moulded  to  the  teeth  and  fastenerl  down  by  silver  wire,  the  ends  of 
which  were  brought  out  under  tiie  chin  by  means  of  a  needle  and  tied 
"  |>ver  a  roll  of  plaster.  The  wire  caused  no  irritation  and  was  left  in 
place  forty-seven  days. 
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Gutta-percha  wedges  were  introduced  by  Dr.  Hamilton  to  mret 
double  iudicatiou,  that  of  fixing  the  fragments  securely  and  of  alW- 
ine  tlie  easy  iutroduction  of  food.  Two  pieces  of  gutta-percha  of  snit- 
able  size  are  softened  and  formed  into  wedges  and  introduced  betireen 
the  jaws,  the  edge  of  the  wedge  directed  backward.  The  jaws  are 
closed  upon  them,  the  fragments  pressed  up  until  the  line  of  the  teeth 
is  straight,  and  the  wedges  motilued  to  the  sides  of  the  teeth  above 
and  below.  As  soon  as  the  gntta-percha  has  hardened  It  is  removed, 
trimmed  suitably,  and  reapplied,  and  the  jaws  are  bound  together  nilh 
a  bandage. 


Vulcanized  rubber  is  a  valuable  substitute  for  gutta-percha  ia^B 
difficult  cases,  but  its  employment  requires  special  skill  and  oxpf 
which  are  found  usually  only  among  the  dentists.  Casts  of  onec 
jaws  are  first  taken  in  wax;  from  these  plaster  models  are  mad 
upon  these  latter  the  splint.  Figs.  63  and  €4  show  the  splint  ai 
by  Dr.  Kingsley,  of  New  ' 
^"^■'^  with   attached    bars   by   whir 

splint  and  jaw  can  be  bound 
together,  the  bandage  passing 
one  bar  to  the  other  uudernest 
chin. 

Another  method,  which  datesl 
to  Hippocrates,  is  to  fasten  t<^ 
the  teeth  on  ojipositc  sides  of  the  fnO* 
ture  by  thread.  In  some  cases  I  hav« 
found  this  to  answer  perfectly,  in 
others  to  fail  entirely.  The  hga- 
ture  should  be  attached  to  the  second 
or  third  tooth  from  the  fracture  oO 
each  side,  and  should  be  drawn  very 
tight. 

A  wire  loop  exactly  moulded 
the  sides  of  the  teeth  and   secured   to  them  at  several  points  by  i 
circling  loops  (Fig.  65)  has  been  found  efficient;  also  Angle's'  "  anchc^* 
splint,  '  in  which  the  wire  is  attached  to  the  teeth  by  metal  oollaf^ 

I  Aagle :  Medical  Record,  Augiut,  18M. 
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cemented  on.     In  a  few  cases  it  has  been  found  effectual  to  bind  the 
jaws  together  by  ligatures  applied  to  opposing  teeth. 

Direct  suture  of  tlie  fragments  by  stout  wire  passed  through  holes 
drilled  well  below  the  alveolar  border  is  said  by  Konig  to  be  the 
method  which  he  has  employed  exclusively  for  several  years. 

Repair  takes  place  so  rapidly  that,  except  in  compound  fracture  with 
much  suppuration,  there  is  rarely  any  tendency  to  displacement  after 
the  tenth  aay,  and,  therefore,  the  discomforts  incidental  to  the  contin- 
uous closure  of  the  jaws  do  not  need  to  be  borne  for  any  great  length 
of  time.  If  the  importance  of  the  case  warrants  it,  if  the  displacement 
can  be  prevented  only  by  keeping  the  jaws  constantly  in  contact  with 
each  other,  the  patient  can  be  fed  through  a  tube  passed  behind  the  last 
molar  tooth,  or  through  the  nose,  or  by  the  rectum. 

Cleansing  and  disinfecting  washes  containing  chlorate  of  potash, 
borax,  or  alum  will  be  found  to  add  much  to  the  comfort  of  the  patient 
whenever  thev  can  be  used. 

After  fracture  of  the  neck  of  the  condyle  the  tendency  is  to  the  dis- 
placement of  the  condyle  forward  by  the  traction  of  the  external  ptery- 
goid muscle,  and  as  the  fragment  is  too  small  to  be  acted  upon  directly 
by  any  dressing  this  tendency,  if  manifested,  cannot  well  be  overcome. 
The  treatment,  therefore,  is  to  reduce  the  displacement  if  it  exists,  and 
then  to  immobilize  the  jaw  after  having  pressed  it  upward  to  inter- 
lock the  fragments.  Ribes  reduced  the  displacement  by  passing  his 
forefinger  into  the  mouth  and  along  the  inner  side  of  the  ascending 
ramus  until  he  reached  the  condyle  and  was  able  to  press  it  back  into 
place.  Fountain  obtained  a  good  result  by  drawing  the  jaw  well  for- 
ward and  wiring  the  teeth  together,  so  as  to  maintain  the  position. 

Fracture  of  the  coronoid  process  is  not  open  to  any  treatment  except 
immobilization. 

Fractures  of  the  alveolar  border  are  best  treated,  like  fractures  of 
the  body,  by  immobilization  after  careful  reduction  of  the  displace- 
ment, and  it  is  advisable  not  to  make  haste  to  remove  loose  or  semi- 
detached teeth.  They  may  become  firmly  adherent  again,  or,  if  this 
should  fail,  they  may  be  removed  subsequently  without  having  caused 
any  serious  trouble  or  delay. 

Delayed  union  and  pseudarthrosis  are  to  be  treated  by  the  removal 
of  the  cause,  if  any  definite  local  one  exist,  or  by  operative  interference, 
freshening  of  the  surfaces  of  fracture,  and  wiring  of  the  fragments. 


CHAPTER    XIII. 


FRACTURES  OF   TH£  HYOID   BONE. 


This  connwratively  rare  lesioo  has  received  the  attention  of  writers 
only  within  the  present  century.  Malgaigne  collected  8  cases,  Hamil- 
ton added  2,  and  Gibb  3;  in  1864  Gnrlt  collected  27  cases,  21  being 
of  the  bone  alone,  while  in  6  there  was  associated  fracture  of  the  thy- 
roid or  cricoid  cartilage  or  of  the  trachea,  I  have  seen  3  of  the  greater 
cornu.  In  3  of  Malguigue's  cui^es  and  in  B  additional  of  Oiirlt's  the 
fracture  was  canacd  by  hanging,  judicial  or  nnicidal,  one  of  the  latter 
surviving;  in  6  of  these  one  of  the  greater  cornua  was  broken,  in  the 
remaining  2  the  body.  In  the  other  cases  of  the  list  the  cause  was 
violent  grasping  of  the  neck,  or  a  blow,  or  fall,  and  in  two  cases  appar- 
ently muscujar  action,  general  muscular  contraction  during  a  fall.  Val- 
salva reports  a  case  of  "  dislocation  of  one  of  the  greater  horns  from 
the  body,"  caused  by  the  effort  to  swallow  a  large  piece  of  food. 

In  the  great  majority  of  the  cases  the  fracture  was  of  itne  of  ihe 
greater  corona,  and  usually  at  or  near  its  junction  with  the  body.  la 
only  three  cases  was  the  body  of  the  boue  bruken,  and  in  none  the 
lesser  horn. 

Symptoms.  The  symptoms  of  fracture  of  one  of  the  larger  cornua, 
without  accompauying  injury  to  the  larynx  or  trachea,  are,  according 
to  the  records,  quite  well  defined  and  characteristic:  sharp  pain  at  tlie 
seat  of  fracture  increased  by  pressure,  speaking,  or  swallowing;  swell- 
ing in  the  same  region  appearing  soon  after  the  accident  and  due  in 
part  to  extravasated  blooa;  recognizable  displacement  or  mobility  of 
the  fragment;  crepitus;  and  sometimes  free  bleeding  into  the  mouth, 
the  result  of  perforation  of  the  mucous  membrane  of  the  pharynx  by 
the  boue.  Exploration  of  the  pharynx  will  enable  the  surgeon  to 
retKignize  displacement  of  the  horn  inward  and  wrforation  of  the 
mucous  membraue  if  they  exist.  The  patient  is  seldom  able  to  move 
tlie  tongue  freely  or  without  pain,  and  in  some  cases  attempts  to  depress 
it  or  put  it  out  have  caused  paroxysms  of  suffocation.  In  all  the  cases 
it  has  been  difficult  to  swallow,  even  a  drop  of  water  sometimes  causing 
the  patient  to  cough  aud  choke^  and  in  many  of  them  it  was  necessary 
to  give  food  through  an  [esophageal  tube,  in  one  case  for  tiventy  days. 
In  my  own  cases  there  was  localized  pain  on  pressure,  and  the  mobility 
of  the  oornu  could  be  recognized  by  grasping  the  bone  with  the  thumb 
and  Knger  on  either  side  of  the  neck.  The  subjective  symptoms  were 
Dot  Ui^nt  except  when  fracture  of  the  larynx  was  associated ;  one  such 
died  promptly  by  suffocation  white  tracheotomy  was  being  done. 

In  the  single  case  in  which  a  fracture  of  the  body  of  the  hyoid  bone 
was  observed  during  life  the  symptoms  were  severe  paroxysms  of 
ODOf^iing,  dyspntea,  lividity  of  the  face,  and  abnndaut  bloody  e 
Utd  were  relieved  by  the  reduction  of  the  displacement. 


l>loody  spntm,     | 
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Fig.  66. 


The  local  and  general  reaction  after  the  injury  has  been  quite  marked, 
and  although  the  bone  appears  to  have  united  promptly  convalescence 
has  been  delayed  by  the  persistence  of  the  dysphagia  and  of  the  change 
in  the  voice.  In  two  cases  an  abscess  formed  at  the  seat  of  fracture, 
and  three  months  afterward  the  necrosed  posterior  fragment  was  cast 
out. 

The  possibility  of  repair  by  a  bony  callus  is  shown  by  three  speci- 
mens: one,  taken  from  the  boay  of  an  adult  man  without  a  history  and 
presented  to  the  London  Pathological 
Society  by  Gibb,  showing  a  fracture  of 
the  right  greater  horn  which  had  united 
with  overriding  to  the  extent  of  one- 
quarter  of  an  inch,  and  displacement 
inward ;  another  (Fig.  66)  in  the  path- 
ological collection  of  the  college  at 
Brunswick,  showing  a  fracture  of  the 
right  greater  horn  united  with  some 
shortening  and  displacement  down- 
ward; the  third,'  found  in  the  dissect- 
ing-room, a  fracture  at  the  junction  of 
the  left  cornu  and  body,  united  with 
angular  displacement. 

Prognosis.    The  prognosis,  so  far  as 
life  is  endangered  by  the  injury  to  the 

bone,  is  favorable,  but  the  associated  injuries  in  the  recorded  cases 
have  often  been  such  as  to  cause  death.  Among  these  associated  inju- 
ries fracture  of  the  larynx  is  prominent. 

Treatment  The  treatment  requires  the  reduction  of  displacement, 
if  possible;  and  this  might  be  facilitated  by  the  introduction  of  the 
finger  into  the  pharynx.  It  is  unlikely  that  a  bandage  would  be  of 
any  service  in  opposing  a  tendency  to  the  recurrence  of  displacement. 

The  dysphagia  may  render  nourishment  through  an  oesophageal  tube 
necessary,  and  associated  injury  of  the  larynx  may  require  tracheotomy. 


United  fhuitare  of  the  byold  bone. 
(Gdrlt.) 


»  Scriber:  Medical  Age,  Detroit,  January,  1892. 


CHAPTER  XIV. 

FBACTURES  OF  THE  CARTILAGES  OF  THE  LARYNX  AND 

TRACHEA. 

This  injury,  although  actually  rare,  is  more  frequent  and  much  more 
dangerous  than  fracture  of  the  hyoid  bone  and  has  received  more  atten- 
tion from  writers.  Gurlt's  collection  published  in  1864  contained  47 
cases,  Dr.  Hunt^  collected  and  analyzed  27  cases  but  did  not  give  tiie 
details,  and  Henoque'  collected  52  cases,  to  which  Mr.  Durham'  added 
10,  making  62  in  all,  or  including  4  of  Gurlt's  in  which  tlie  trachet 
alone  was  injured,  66. 

The  following  table  shows  the  relative  frequency  with  which  the 
different  parts  are  affected  : 


Cartilage  broken. 

Ques. 

Deaths. 

ReooTeitoL 

Thyroid  alone         .... 

.     24 

IS 

6 

Cricoid  alone 

.     11 

11 

•  •• 

Thyroid  and  hyoid  bone 

4 

2 

2 

**        "    cricoid        .         .        .         . 

9 

9 

•*        ''        "       and  hyoid  bone 

2 

2 

i 

''    trachea 

2 

2 

. 

Cricoid  and  trachea 

2 

2 

"         *'        **      and  hvoid  bone 

1 

1 

It 

*' Larynx"      .         .         .   *     . 

7 

3 

4 

J 

Trachea  alone 

4 

3 

1 

^' 

66  53  13 

The  causes  are  blows,  falls,  hanging,  and  the  grasp  of  the  hand  ii  ^ 
a  fight,  or  in  an  attempt  to  strangle.     The  injury  is  seen  more  fw-  ^ 
qucntly  in  males  than  in  females,  and  in  middle  life  than  at  any  other  j 
period,  but  youth  and  old  age  are  not  exempt.    The  mechanism  of  the  3 
fracture  of  the  thyroid  or  cricoid  is  usually  either  lateral  compression  od   ^ 
both  sides  or  j)ressure  backward  against  the  vertebral  column;  thefini  J 
causes  commonly  longitudinal  fracture  of  the  thyroid  cartilage  neariti 
middle,  together  with  flattening  or  depression  of  its  sides,  and  either  t 
double  lateral  fracture  of  tlie  cricoid  cartilage  or  a  single  fracture  in  ths 
anterior  median  line;  the  seeond  causes  irregular  and  multiple  lines  of 
fracture.    The  mucous  membrane  of  the  larynx  is  frequently  torn,  and 
extravasations  of  blood  take  place  under  the  skin  and  mucous  mem- 
brane or  among  the  muscles. 

Symptoms.  The  symptoms  of  fracture  of  the  larynx  are  frothr 
bloody  expectoration  with  convulsive  coughing  and  usually  muca 
dyspnoea  and  its  attendant  symptoms.  The  voice  is  affected  or  lost, 
and  swallowing  often  difficult  and  painful,  although  not  so  much  seas 

1  Hunt :  American  Jouraal  of  the  Medical  Sciences,  April.  1866,  p.  878. 
'-'  Uenoque :  (iazette  Hebdomadaire,  Sept.  26  and  Oct.  2,  1868, 
3  Holmes's  System  of  Surgery,  American  edition,  vol.  I.  p.  697. 
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after  fracture  of  the  hyoid  bone;  and  in  all  severe  cases,  when  there 
is  laceration  of  the  mucous  membrane,  emphysema  appears  promptly 
and  spreads  steadily  over  the  neck,  face,  trunk,  the  extremities,  and 
mediastinum,  being  sometimes  more  marked  in  the  intermuscular  than 
in  the  subcutaneous  connective  tissue  and  sometimes  causing  pneumo- 
thorax without  wound  of  the  lung. 

The  additional  objective  symptoms  are  deformity  of  the  region  and 
abnormal  mobility  of  parts  of  the  larynx  upon  each  other,  but  both 
these  signs  may  be  unrecognizable  on  account  of  the  swelling.  T  have 
seen  one  case  in  which  the  only  symptom  was  the  mobility  with  crep- 
itus of  a  small  fragment  at  the  upper  posterior  angle  of  the  larynx; 
there  was  also  slight  hoarseness. 

In  some  cases  mere  have  been  no  marked  symptoms  beyond  a  change 
in  the  voice,  although  the  character  of  the  injury  was  made  clear  by 
careful  examination,  and  the  difference  seems  to  be  due  to  the  absence 
in  these  cases  of  any  obstruction  or  narrowing  of  the  air-passages  by 
displaced  cartilages. 

The  course  in  the  severe  cases  is  toward  prompt  death  by  suffocation, 
either  by  gradual  increase  of  the  dyspnoea  or  by  the  sudden  intercur- 
rence  of  oedema  of  the  glottis.  Occasionally  the  dyspnoea  does  not 
make  its  appearance  until  some  days  after  the  injury.  In  the  mild 
cases  the  symptoms  gradually  subside,  and  recovery  follows. 

It  seems  probable  that  repair  is  by  a  bony,  or  at  least  by  a  calcified, 
callus. 

Treatment.  The  treatment  in  the  milder  cases  consists  of  local  anti- 
phloeistics  and  qoiet;  in  the  severer  ones,  of  tracheotomy  whenever 
the  dyspnoea  is  great  or  increasing.  It  is  not  safe  to  wait  until  it  has 
become  extreme,  for  its  increase  at  the  last  is  often  so  rapid  and  sudden 
that  death  takes  place  before  relief  can  be  given.  It  is,  therefore,  the 
part  of  prudence  to  interfere  early  and  before  the  interference  is  made 
actually  necessary  by  the  defective  breathing.  Advantage  should  be 
taken  of  the  opportunity  afforded  by  the  operation  to  reduce  any  dis- 
placement that  may  exist  and  that  can  be  overcome  by  manipulation 
through  the  wound. 

Trachea.  The  symptoms  of  fracture  of  the  trachea  are  similar  to 
those  of  fracture  of  the  larynx,  except  the  local  ones  due  to  the  dis- 

Slacements;  the  diagnosis  is  difficult  because  of  the  lack  of  symptoms 
istinctive  of  the  seat  and  character  of  the  lesion.  The  prognosis  is 
unfavorable,  and  the  treatment  has  usually  been  insufficient  to  avert 
the  fatal  termination  or  relieve  the  suffering,  because  in  the  few 
recorded  cases  the  seat  of  injury  has  been  beyond  reach  by  oj)eration. 
The  indication  for  treatment  is  to  insert  a  tube  into  the  trachea  past 
the  point  of  fracture  so  as  to  insure  free  breathing. 


FRACTURES  OF  THE  STERNUM. 


The  sterniiiD,  formed  originally  of  aeveral  pieces,  has  an  irregular 
and  uncertain  development,  only  one  feature  of  which  needs  here  to 
be  mentioned.  The  upper  portion,  the  maniibrinm,  may  unite  br 
ossification  with  the  central  portion,  the  body,  at  some  time  during 
adult  life,  and  in  such  ease  a  traumatic  separation  of  the  two  portious 
is  a  fracture,  not  a  dislocation. 

Fracture  is  rare,  almost  unknown,  before  the  age  of  twenty  years, 
and  is  frequently  associated  with  other  fractures,  cspi-cially  of  the  ribs 
and  vertebrae.  The  fracture  may  be  incomplete,  multiple,  transverse, 
oblique,  or  longitudinal.  Of  the  first  form  there  are  but  two  recorded 
.  instances;  in  both  the  infraction  occupied  the  posterior  surface  of  the 
bone  at  or  near  the  junction  of  the  lower  and  middle  thirds,  and  was 
accompanied  by  an  abundant  extravasation  of  blood  into  the  anterior 
mediastinum. 

Of  compound  fractures,  except  such  as  were  gunshot  or  stab  wounds, 
there  is  butoue  example,  reported  by  Diiverney  in  1751.  A  quarry- 
man,  while  at  work  lying  upon  his  side,  was  caught  under  a  heavy 
stone  about  five  feet  long  wnicli  compressed  his  chest  laterally  with 
such  force  as  to  separate  the  middle  portion  of  the  sternum  from  the 
upper  portion  and  force  it  through  the  skin.  Death  was  immediate, 
by  rupture  of  the  heart  and  lungs. 

Of  pure  longitndinal  fracture  there  is  but  one  certain  example,  but 
there  are  two  other  coses  in  one  of  which  there  was  a  longitudinal  frac- 
ture of  the  manubrium,  and  iu  the  other  of  the  body  of  the  stemuni 
associated  with  a.  transverse  fracture  at  its  up|)er  end.  The  first  case 
was  that  of  a  man  who  was  overthrown  aud  crushed  by  a  falling  wall; 
in  addition  to  numerous  contusions,  the  sternum  was  broken  longitu- 
dinally throughout  its  entire  length,  the  right  half  being  depressed 
from  eight  to  ten  lines  below  the  level  of  the  left  half.  There  were 
profuse  bloody  expectoration  and  difficult  breathing.  Reduction  waa 
accomplished  by  drawing  the  right  arm  back  and  making  forcible  press- 
ure upou  the  middle  of  the  sternal  ribs  of  the  right  side  and  gentle 
pressure  upon  the  left  aide.     The  patient  recovered  in  six  weeks. 

Cases  of  congenital  fissure  of  the  sternum  have  been  mistaken  for 
longitudiual  fractures. 

Simple  transverse  fractures  form  the  great  majority  of  fractures  of 
the  sternum,  and  occupy  most  frequently  the  junction  between  the 
manubrium  and  tlie  body  of  the  bone  or  its  immediate  neighborhood — 
that  is,  the  r^ion  of  the  second  intercostal  sjiuce;  next  in  frequency 
are  fractures  at  or  near  the  middle  of  the  bone,  corresponding  to  the 
third  rib  and  the  third  intercostal  space;  they  arc  rare  high  in  the 
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luaiHihrium  and  below  the  middle  of  tlie  body,  and  very  uncommoD  aa 
^parations  of  the  eusiform  appendix  from  the  body. 

Fractures  of  tbe  nuumbrinm  occur  most  commouly  a  short  diatauce, 
two  or  three  lines,  above  its  lower  border;  the  periosteum  sometimes 
remams  uutorn  upon  either  the  anterior  or  the  posterior  surface;  in 
some  cases  there  has  been  no  displacement,  in  others  either  the  upper  or 
the  lower  fragment  has  been  displaced  forward,  and  iu  one  case  there  was 
angular  displacement,  the  apex  of  the  an^le  being  directed  backward. 
In  several  of  the  cases  the  fracture  was  produced  by  muscular  action, 
by  straining  during  childbirth,  or  by  the  effort  to  raise  a  heavyweight 
witli  the  teeth,  the  body  being  bent  far  back.  In  a  large  proportion 
of  cases  iu  which  the  lesion  was  produced  by  external  violence  there 
was  also  fracture  of  the  ribs,  clavicle,  or  vertebrte. 

Fractures  of  the  border  have  been  observed  in  three  instances,  onca 
in  connection  with  fraclure  of  the  ribs,  a  scale  of  bone  corresponding 
to  the  articulation  with  the  first  rib  being  brokeu  off;  a  second  time  in 
connecrtion  with  dislocation  of  the  sternal  end  of  the  clavicle,  the  por- 
tion to  which  the  sterno-cleido-mastoid  was  attached  being  torn  off  and 
drawn  upward  nearly  half  an  inch;  and  in  a  third  case  in  connection 
with  a  transverse  fracture  lower  down. 

Transverse  fracture  at  or  near  the  junction  of  tli 
body  of  the  bone,  and  diastasis  at  this  point,  which  ■ 
distinguished  from  fracture,  are  the  commonest 
forms  of  injury.  In  the  great  majority  of  cases  the 
lower  fragment  is  displaced  so  as  lo  lie  in  front  of 
the  upper  one,  and  sometimes  to  override;  it  is  ex- 
ceptional for  displacement  to  be  alisent  or  for  tbe 
upper  fragment  to  lie  iu  front  of  the  lower  one. 

There  is  reason  to  think  that  the  periosteum  is 
almost  invariably  torn  upon  the  anterior  surface, 
but  that  it  sometimes  remains  untorn  behind,  a 
fact  which  derives  cousidemble  importance  from 
its  bearing  upon  the  escape  of  blood  into  the  ante- 
rior mediastinum.  One  or  both  of  the  second  pair 
of  ribs  usually  remain  attached  to  the  manubrium. 

Out  of  a  total  of  105  cases  of  fracture  of  the 
sternum  collected  hy  Gurit,  27  are  described  as 
]»irtial  or  complete  diastasis  at  the  junction  of  tiie 
first  and  second  portions,  the  character  of  the  lesion 
Itaving  been  determined  by  post-morlem  examina- 
.tion  in  fourteen  of  Ihem. 

Fractures  of  the  body  of  the  sternum  (Fig.  ti7) 
occur  most  frequently  between  the  second  aud 
fourth  costal  cartilages,  are  usually  transverse,  but 
sometimes  oblique  laterally  or  from  before  hack- 
ward.  The  displacemeuts  are  the  same  as  after 
fracture  at  the  junction  of  the  manubrium  and 
sternum,  and  there  is  the  same  relative  frequency  of  the  projection  of 
the  lower  fragment. 
■     Comminuted  frac/ture  of  the  body  of  the  sternum   has  been   rarely 
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seen  except  in  conDection  with  eunshot  and  punctured  wounds.  Of 
triple  fractures  Gurlt  found  only  two  cases^  and  of  double  fractorei 
only  six,  all  of  them  associated  with  fracture  of  other  bones,  usually 
the  ribs  or  vertebrae. 

Of  fracture  or  diastasis  of  the  ensiform  appendix,  Gurlt  coUeotod 
only  four  examples,  and  the  list  does  not  appear  to  have  been  increaael 
by  subsequent  writers;  one  was  a  fracture,  the  other  three  diastaaei. 
The  fracture  was  produced  in  a  man  sixty  years  old,  by  a  fall  upon  die 
sharp  edge  of  a  grain  measure,  and,  when  last  examined,  nine  mootiil 
after  the  accident,  was  still  ununited,  and  crepitated  on  pressure,  bat 
caused  no  inconvenience.  In  the  other  three  cases  the  prominent  symp- 
tom was  persistent  vomiting,  which  in  one  lasted  for  two  years,  reconiiy 
every  five  or  six  days,  and  then  ceased  spontaneously;  in  another  it 
was  cured  by  grasping  the  process  between  two  fingers,  and  bending  it 
back  into  place;  and  in  the  third,  after  it  had  lasted  a  month  tad 
death  by  exhaustion  seemed  imminent,  it  was  instantly  relieved  b^ 
the  reduction  of  the  displacement,  which  was  accomplished  by  in* 
serting  a  blunt  hook  into  the  abdominal  cavity  through  an  indsioa, 
and  drawing  the  process  forward.  The  patients  were  aged  respective 
twenty-eight,  eighteen,  and  nineteen  years. 

The  effusion  of  blood,  which  is  observed  after  all  fractures,  vuj 
attain  an  especial  importance  after  fracture  of  the  sternum,  by  dw 
pressure  which  it  may  exert  upon  the  underlying  heart.  The  blood| 
coming  from  the  torn  vessels  of  the  bone  and  periosteum,  makes  ilt 
way  forward  into  a  region  where  it  can  do  no  harm  if  the  periosteott 
on  the  posterior  surface  remains  untorn;  but  if  this  membrane  shaifl 
in  the  injury,  and  especially  if  one  of  the  internal  mammary  veins  or 
arteries  is  ruptured,  the  blood  makes  its  way  into  the  anterior  medin* 
tinum,  and  sometimes  in  sufficient  amount  to  cause  death  promptly. 

Rupture  of  the  pericardium,  or  of  the  heart,  has  been  observed  ini 
few  cases;  as  has  also  probable  laceration  of  the  lung,  evidenced  by 
the  appearance  of  subcutaneous  emphysema  or  pneumothorax. 

Etiology.  Fracture  of  the  sternum  may  be  produced  either  by  mo^ 
cular  action  or  by  external  violence. 

There  are  four  recorded  cases  in  which  the  bone  has  been  broken  bf 
straining  durint::  labor,  and  three  in  which  the  fracture  has  oocuirw 
during  an  effort  to  lift  a  lieavy  object. 

External  violence  acts  either  directly  by  a  blow  upon  the  breast,  Of 
indirectly  by  forcibly  bending  the  body  forward  or  backward,  orpos- 
sibly  by  a  combination  of  the  two  forms  in  the  fall  upon  the  bodycl 
a  heavy  object,  or  the  passage  across  it  of  a  loaded  wagon,  or,  accoroiiil 
t^)  Ijane,  by  depression  of  the  shoulder  acting  through  the  clavicle  ano 
the  upper  ribs.  It  is  not  necessary  that  the  force  which  acts  direcd^ 
should  be  very  great  to  pmduce  fracture;  it  is  sufficient  for  it  to  ad 
n])on  a  limited  area,  as  in  a  fall  upon  a  stone,  or  stick,  or  the  edge 01 
corner  of  a  box. 

The  violence  which  produces  indirect  fracture  is,  in  most  cases,  afcH 
either  upon  the  slioulders  or  buttocks,  or  with  the  back  or  breast  acroi 
some  fixed  object,  so  that  the  trunk  is  bent  sharply  forward  or  badt 
ward ;  in  the  one  case  the  bone  is  broken  by  being  bent  forward,  in  th 
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other  by  traction  exerted  through  the  muscular  attachments  at  either 
end. 

Diagnosis.  The  diagnosis  is  readily  made  by  the  objective  symp- 
toms, the  displacement,  mobility,  and  crepitus,  and  by  the  localized 
area  of  pain  excited  by  pressure,  change  of  position,  and  the  more 
forcible  respiratory  acts.  I  have  seen  a  few  cases  in  which  the  only 
symptom  was  pain  on  pressure,  with  late  ecchymosis.  The  examination 
of  the  bone  must  be  made  carefully  in  order,  on  the  one  hand,  to  avoid 
mistaking  some  irregularity  of  development  for  a  traumatic  displace- 
ment, and,  on  the  other,  not  to  overlook  a  second  or  third  fracture,  or 
even  a  single  one  in  case  there  should  be  no  displacement.  In  cases 
of  supposea  injury  to  the  ensiform  appendix  the  frequent  irregularities 
in  the  shape,  position,  and  mobility  of  that  part  must  be  borne  in  mind. 

The  importance  of  the  injury  is  by  no  means  so  great  as  the  mor- 
tality of  the  recorded  cases  would  indicatie,  for  this  mortality  is  largely 
due  to  associated  lesions.  Gurlt  tabulated  98  cases  with  reference  to 
this  point,  among  others,  and  found  that  of  54  simple  cases  46  recov- 
ered and  8  died,  while  of  44  complicated  cases,  cases,  that  is,  in  which 
there  was  some  severe  associated  injury,  only  1  recovered  and  43  died. 
Of  20  cases  in  which  the  fracture  was  certainly  caused  by  direct  vio- 
lence, 15  recovered  and  5  died,  3  of  the  latter  being  complicated  cases. 

Comse.  The  course  in  the  uncomplicated  cases  is  uneventful;  if  pain 
and  oppression  are  marked  at  first  they  soon  diminish  and  disappear,  as 
do  also  expectoration  of  blood,  dyspnoea,  and  orthopncea.  The  principal 
danger  is  from  pulmonary  complications,  especially  in  the  old  and 
alcoholic.  In  exceptional  cases  the  local  reaction  may  be  great  and 
may  lead  even  to  the  formation  of  an  abscess  about  the  fracture.  The 
pus  may  make  its  way  to  the  surface  between  the  fragments  or  on  the 
sides,  and  if  it  collects  upon  the  posterior  surface  and  is  discharged 
imperfectly  through  a  small  opening,  the  sinus  may  persist  indefi- 
nitely, or  the  unnatural  conditions  may  lead  to  extensive  caries  of  the 
bone.  Both  conditions  require  treatment  by  active  operative  inter- 
ference. 

Usually  repair  takes  place  in  from  four  to  eight  weeks,  and  by  a 
bony  callus.  The  persistence  of  a  certain  degree  of  displacement  is 
not  uncommon,  and  in  some  cases  the  deformity  has  been  extreme. 

Failure  of  bony  union  has  been  observed  in  a  few  cases,  but  does 
not  appear  to  have  caused  any  disability  beyond  a  temporary  difficulty 
in  abduction  and  adduction  of  the  arms. 

Gunshot  fractures  may  be  penetrating  or  non-penetrating.  A  num- 
ber of  illustrative  cases  of  each  kind  are  given  in  the  Surgical  History 
of  the  War  of  the  Rebellion,  The  latter  do  not  differ  materially  from 
compound  fractures  due  to  any  other  cause,  but  in  the  former  the  prog- 
nosis is  rendered  very  grave  by  the  associated  lesions. 

Treatment.  The  first  indication  is  to  reduce  such  displacement  as 
may  exist.  This  is  not  always  possible;  the  most  intelligently  directed 
and  persistently  conducted  efforts  have  sometimes  failed.  The  usual 
method  is  direct  pressure  upon  the  projecting  fragment,  aided,  espe- 
cially when  there  is  overriding,  by  traction  upon  the  two  pieces.  The 
traction  must  be  made,  in  part  at  least,  through  the  muscles  attached 


176  FRACTURES. 

to  the  ends  of  the  bone,  and  is  accomplished  gometimes  by  resting  the 
back  upon  some  rather  Rrm  object,  &s  a  cushion  or  box,  and  bending 
tile  head  and  shoulders  forcibly  backward.  At  the  same  time  the 
patient  may  be  directed  to  take  a  full  inspiration,  and  the  sui^'on 
presses  downward  against  the  upper  edge  of  the  lower  fragment  if  that 
one,  as  is  usual,  projects,  or  he  draws  this  fragment  downward  by 
taking  hold  of  the  projecting  ribs  that  are  attached  to  it.  Various 
modifications  of  the  plan  have  been  employed,  but  all  have  t]ie  same 
fundamental  idea,  that  of  traction  in  opposite  directions  upon  the  frag- 
ments by  forcible  bending  of  the  body  backward. 

A  number  of  operative  methods  have  Iwen  pro|)osed  for  use  in  those 
cases  in  which  the  displacement  cannot  be  reduced  by  manipulation, 
such  as  to  raise  the  depressed  fragment  by  a  sort  of  gimlet  screwed 
into  it,  or  by  an  elevator  or  blunt  hook  passed  under  it  through  an 
incision,  or  to  cut  away  the  projecting  portion  with  a  knife  or  trephine, 
or  to  press  it  back  with  a  rod  carried  directly  down  to  it  through  an 
incision.  Most  of  these  remain  as  soggeatious  that  have  not  been  pot 
to  the  test.  One  case  has  been  already  mentioned  in  which  the  ensi- 
form  appendix  was  drawn  forward  successfnlly  by  means  of  a  blunt 
hook  pas-sed  into  the  peritoneal  cavity;  in  another,  of  fracture  at  the 
upper  part  of  the  sternum  with  depression  of  the  lower  fragment,  an 
incision  was  made  witli  the  intention  of  introducing  a  hook,  but  the 
pleural  cavity  was  opened  and  tlie  surgeon  felt  it  necessary  to  close  the 
wound  immediately.  In  another  the  upper  fragment  was  raised  to  the 
proper  level  by  .-icrewing  a  sort  of  gimlet  into  it  and  drawing  it  for- 
wara,  but  it  afterward  sank  partly  back  again,  and  a  second  attempt  to 
raise  it  wa.s  defeated  by  the  tearing  of  the  screw. 

Unless  the  displacement  is  actnallj'  causing  dangerous  or  distressing 
symptoms  these  methods  of  removing  it  by  operation  are  hardly  justi- 
fiable, because  they  carry  with  them  risks  that  should  not  be  lightly 
run. 

The  subsequent  treatment  consists  in  immobilization  of  the  chest, 
and,  if  necessary,  in  the  use  of  measures  to  allay  local  inflammation 
and  to  prevent  coughing.  A  convenient  dressing  is  a  broad  flannel 
bandage  pinned  tightly  about  the  chest  after  forced  expiration,  or  bands 
of  adhesive  plaster  extending  from  side  to  side  across  the  front  of  the 
chest  and  covering  the  entire  length  of  the  sternum. 

If  the  formation  of  pus  behind  the  hone  is  remgnized  or  suspected 
it  should  be  promptly  sought  for  and  evacuated  by  cutting  through  the 
bone  at  the  seat  of  fracture.  


CHAPTEK    XVI. 

FRACTURES  OF  THE  RIBS  AND  THEIR  CARTILAGES. 

These  are  among  the  commonest  of  all  fractures,  more  common  in 
men  than  in  women,  and  almost  unknown  (or  unrecognized)  in  infancy 
and  childhood;  probably  many  cases  pass  unrecognized,  and  the  fre- 
quency is  even  greater  than  the  statistics  show. 

Pathology.  The  fracture  may  be  partial  or  complete,  simple  or  com- 
pound, single  or  multiple.  Partial  fractures  may  be  constituted  either 
by  a  fissure  involving  only  one  of  the  borders  of  the  rib  and,  perhaps, 
separating  entirely  a  longer  or  shorter  fragment  of  that  border,  or  by 
an  infraction.     The  former  is  very  uncommon. 

Complete  fractures  may  be  transverse,  oblique,  irregular,  or  multiple, 
and  may  be  limited  to  a  single  rib,  or  may  involve  all  the  true  ones  on 
one  side,  and  in  some  cases  even  many  on  both  sides.  The  central 
ribs  are  the  ones  most  frequently  broken.  Fracture  of  the  twelfth  is 
very  rare;  Gurlt  could  find  only  two  recorded  cases,  the  causes  being 
a  fall  against  the  edge  of  a  step  and  a  table  respectively.  I  saw  one 
at  the  Hudson  Street  Hospital  in  1896,  in  a  man,  fifty  years  old,  who 
had  been  caught  about  the  waist  in  the  loop  of  a  hawser.  He  died  a 
few  days  later  of  coincident  rupture  of  the  large  intestine;  the  twelfth 
rib  was  broken  obliquely  at  its  centre. 

Fracture  of  the  first  rib  was  formerly  thought  to  be  almost  equally 
rare,  but  the  observations  of  Lane*  and  Marsh^  indicate  that  fracture 
of  it  or  its  cartilage  may  be  rather  common.  Lane  found  four  speci- 
mens in  a  series  of  200  bodies  in  the  dissecting-room,  and  Marsh  saw 
four  cases  in  six  months'  hospital  service.  According  to  Lane  this  rib 
is  easily  broken  by  forcible  depression  of  the  shoulder  acting  by  direct 
pressure  of  the  clavicle.  The  symptom  is  said  to  be  pain  behind  the 
upper  part  of  the  sternum  on  lifting  with  the  corresponding  hand. 

The  fracture  of  a  rib  may  occupy  any  part  of  it,  but  is  most  fre- 
quent on  the  side  and  anterior  half.  The  periosteum  may  remain 
untorn,  and  the  fragments  preserve  their  relations  to  each  other,  or 
they  may  form  a  re-entrant  or  a  salient  angle,  or  override  each  other. 
If  several  ribs  are  broken  at  the  same  time  and  forced  inward  the 
depression  may  remain  both  broad  and  deep.  Overriding  of  the  frag- 
ments is  impossible  unless  several  ribs  are  broken  at  the  same  time, 
for  the  muscular  and  fibrous  attachments  of  the  adjoining  ones  hold  the 
fragments  in  place,  and  the  ribs  above  and  below  act  as  splints  to  pre- 
vent shortening.  In  double  or  multiple  fracture  of  one  or  several  ribs 
the  intermediate  piece  or  pieces  may  be  so  loosened  that  they  move  in 
and  out  with  every  inspiration. 

1  Lane :  British  Medical  Joarnal,  1887.  vol.  ii.  p.  119,  and  Guy's  Hospital  Reports,  1886,  p.  429. 
>  Marsb  :  Lancet,  Jane  90, 1888. 
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In  compound  fractures  the  wound  of  the  soft  parts  is  rarely,  if  ever, 
caused  by  the  projection  of  the  brulcen  end  of  the  rib,  but  always  by 
the  object  which  produced  the  fracture. 

The  complications  include  injuries  to  the  mnscleB,  which  are  rarely 
important,  to  the  intercostal  arteries,  and  to  the  thoracic  and  abdom- 
inal viscera.  The  intercostal  arteries  are  rarely  seriously  injured, 
although  moderate  liiemotliorax  is  not  uncommon  after  fracture  of  the 
middle  third,  especially  of  the  sixth  to  the  ninth  ribs.  Fatal  hemor- 
rhage into  the  pleural  cavily  has  occurred  in  a  few  cases,  even  after 
fracture  of  a  single  rib  and  by  slight  violence. 

A  wound  of  toe  ])leura  and  of  tlie  lungs  is  a  rather  common  com- 
plication, and  is  generally  caused  by  the  sharp  end  of  a  fragment,  but 
m  some  cases  fatal  injury  of  the  luug  has  been  caused  by  the  crushing 
effect  of  the  external  violence  acting  through  the,  perhaps  unbroken, 
rib;  the  thorax  is  compressed  by  the  force,  and  tlie  lung  is  put  npoa 
the  stretch  in  such  a  manner  that  it  is  actually  torn,  not  perforated 
by  the  bone.  The  consequences  of  the  wound  vary  with  its  size  and 
with  the  relations  existing  between  the  luug  and  the  thoracic  wall.  If 
these  latter  are  normal — that  is,  if  the  lung  Is  not  adherent  at  the 
wounded  part — air  and  blood  escape  more  or  less  freely  into  the  pleural 
cavity,  and  tlie  lung  collapses;  if,  on  the  other  hand,  the  lung  is  adher- 
ent, the  escaping  air  makes  its  way  into  the  meshes  of  the  connetrtive 
tissue,  and  may  spread  through  the  mediastinum,  under  the  perieai^ 
dium  and  pleura,  and  into  the  interlobular  tissue  of  the  lung  itself  and 
the  subcutaneous  tissue  on  the  surface  of  the  body.  Emphysema  of 
the  surface  may  be  produced  also  when  the  lung  is  not  adherent;  the 
air  which  has  escaped  into  and  filled  the  plenral  cavity  is  forced  by  the 
contraction  of  the  cheat  during  expiration  out  through  the  opening  at 
the  fracture,  and  Its  place  Is  supplied  at  the  next  Inspiration  by  fresh 
air  drawn  in  through  the  wound  of  the  lung,  and  thus  a  small  quantity 
is  pumped  into  the  outer  cellular  tissue  at  each  respiration,  and  this 
will  continue  until  one  or  the  other  opening  Is  closed  by  a  clot  or  exu- 
dation or  a  change  in  the  relations  of  its  walls. 

Wounds  of  the  heart  are  much  rarer,  and  even  more  dangerotis. 
Gurlt  collected  six  cases,  in  only  four  of  which  the  wound  of  the  heart 
appears  to  have  been  caused  by  the  broken  rib;  in  the  other  two  it 
appears  to  have  been  caused  by  the  compression  of  the  heart  between 
the  anterior  cliest-wall  and  the  vertebral  column,  for  the  pericardium 
was  untorn. 

Etiology.  Fmctures  of  the  ribs  may  be  caused  by  muscular  action 
or  by  external  violence.  Of  muscular  action  the  most  common 
form  by  far  is  coughing;  others  are  sneezing,  lifting  a  heavy  object, 
even  turning  in  bed.  The  lower  ribs,  especially  the  eleventh,  are  the 
ones  most  frequently  broken  in  this  way,  but  it  has  happened  to  the 
second,  fourth,  fifth,  and  sixth.  It  is  much  more  common  on  the 
left  than  on  the  right  side.  (See  forty  cases  collected  by  Tunis  In 
Unheriity  Medical  Magazine,  November,  1890.) 

By  far  the  moat  common  cause  of  fracture  is  external  violence,  by 
a  blow,  fall,  or  excessive  pressure.  The  fracture  may  be  direct  or  indi- 
rect, but  it  is  not  often  easy  to  distinguish  between  these  two  varieties. 
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It  has  been  claimed  on  theoretical  grounds  that  in  indirect  fractures 
caused  by  pressure  upon  or  near  the  sternal  ends  of  the  ribs  the  bone 
would  yiela  near  its  centre,  at  its  point  of  greatest  curvature;  but  this 
view  is  not  supported  by  clinical  or  experimental  facts.  On  the  con- 
trary, the  fracture  is  found  much  more  frequently  in  either  the  anterior 
or  the  posterior  third,  and,  indeed,  the  point  of  greatest  frequency 
seems  to  be  very  near  that  at  which  the  force  is  received,  an  inch  or 
two  on  the  outer  side  of  the  sternal  end  of  the  bone. 

Symptoms.  The  symptoms  of  fracture  of  a  rib  in  the  less  severe 
cases  are  likely  to  be  obscure.  The  breathing  is  shallow  and  sometimes 
catching  through  pain  or  fear  of  pain,  and  occasionally  there  is  very 
troublesome  reflex  cough.  Pain  is  provoked  by  pressure,  inspiration, 
coughing,  sneezing,  and  certain  movements  of  the  body;  its  diagnostic 
value  comes  from  its  limitation  to  one  point  under  the  different  causes 
and  especially  when  pressure  is  made  on  the  affected  rib  at  a  distance. 

Abnormal  mobility  is  sometimes  present,  but  the  elasticity  and 
mobility  of  the  ribs  make  its  recognition  uncertain.  It  may  some- 
times be  made  out  by  placing  a  finger  on  each  side  of  the  suspected 
fracture,  and  pressing  alternately  with  one  and  the  other.  The  same 
manipulation  may  produce  crepitus,  but  usually  this  is  more  readily 
recognized  by  placing  the  hand  flat  upon  the  chest,  and  pressing  slightly 
at  different  points,  or  asking  the  patient  to  cough  or  drav\'  a  loug  breath. 
It  may  also  be  heard  sometimes  on  auscultation  of  the  chest  in  the 
usual  manner,  and  may  be  accompanied  after  a  day  or  two  by  a  pleu- 
ritic friction  sound,  the  result  of  a  pleurisy  excited  by  the  traumatism, 
and  usually  limited  in  area  to  its  immediate  neighborhood.  It  is 
not  uncommon  for  the  patient  himself  to  recognize  the  crepitus.  Em- 
physema is,  in  itself,  a  very  positive  sigu  of  injury  to  the  lung  and  of 
fracture  of  a  rib  if  there  is  no  penetrating  wound  to  account  for  it 
otherwise.  Pneumothorax,  or  hemorrhage  into  the  pleural  cavity  from 
a  lacerated  lung  or  an  intercostal  artery  may  be  present  in  any  of  the 
severer  cases;  and  bloody  expectoration,  which  also  points  toward  frac- 
ture, is  often  present  even  in  slight  cases,  and  is  not  infrequently  absent 
in  grave  one». 

The  symptoms  of  partial  fracture  or  infraction  are  seldom  definite 
enough  to  permit  a  positive  diagnosis. 

The  course  of  a  simple  uncomplicated  fracture  is  usually  quite 
uneventful;  the  patient  remains  quiet,  sometimes  keeping  his  bed,  and 
breathes  carefully  and  superficially  to  avoid  pain;  after  two  or  three 
weeks  he  finds  these  precautions  unnecessary,  and  the  surgeon  finds  on 
examination  that  the  local  tenderness  has  disappeared,  and  that  crepi- 
tus and  mobility  can  no  longer  be  detected.  Union  by  a  bony  callus 
takes  place  almost  invariably,  notwithstanding  the  defective  immobili- 
zation of  the  parts,  but,  as  a  consequence  of  the  latter,  the  callus  is 
likely  to  be  large,  and,  when  two  or  more  ribs  have  been  broken,  to 
unite  the  adjoining  ones  by  a  bridge  of  new  formation.  Solidity  is 
given  at  first  by  an  ensheathing  callus,  and  the  union  between  the  frac- 
tured surfaces,  even  when  they  are  in  apposition,  may  remain  fibrous 
for  several  months.     Failure  of  union  is  rare. 

Displacement  upward  or  downward  of  one  or  more  of  the  fragments 
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may  lead  to  its  union  with  the  adjoining  rib,  or  to  the  formation  of  a 
lateral  joint  between  them,  as  in  the  next  following  case;  or,  if  adjoin- 
ing ribs  are  displaced  in  opposite  directions,  a  gap  may  be  left  between 
them  which  may  lead  to  hernia  of  the  lung,  as  in  the  following  case 
which  is  recorded  in  the  Gazette  Medicale  de  Paris,  1832,  p.  465,  and 
pi(;tured  in  Cruveilhier's  Ailas  d' Analomie  Patholo!/i<]Ue. 

The  patient  diod  at  the  age  of  62  years;  in  his  youth  he  had  sus- 
tained a  fracture  of  the  ribs  by  being  crushed  between  the  pole  of  a 
wagon  and  a  wall.  Between  the  third  and  fourth  ribs  on  the  right  side 
near  the  sternnui  was  a  reducible  tumor  composed  of  normal  luug  and 
contained  in  a  real  hernial  sac.  The  first  nb  was  intact,  the  second  and 
third  were  broken  about  three  inches  from  their  cartilages  with  dis- 
placement inward  of  the  anterior  fragment,  overriding,  and  a  vertical 
displacement  that  brought  the  posterior  fragments  into  contact  and  led 
to  tne  formation  of  a  false  joint  butween  them.  The  fourth  rib  was  IkdI 
sharply  downward,  forming  ihe  lower  limit  of  a  gap  that  was  four 
inches  long  and  two  and  a  half  inches  wide  at  the  widest  part,  and 
that  was  bounded  above  by  a  small  strip  of  bone  extending  from  the 
fourth  costal  cartilage  along  the  lower  border  of  the  third  rib,  and 
becoming  attached  to  the  latter  near  its  middle. 

The  course  and  symptoms  in  tlie  severer  cases  vary  with  the  degree 
and  character  of  the  complications  which  give  them  their  gravity. 
£mphy&eiiia  may  be  slight  and  transitory,  or  it  may  continue  for  days 
and  spread  over  a  large  portion  of  tlie  surface  of  the  body.  If  the  air 
escapes  into  the  cavity  of  the  chest,  or  if  the  fraclure  is  compound  wilh 
a  penetrating  wound,  the  resultant  dyspncea  and  oppression  may  be 
extreme,  ancf  the  physical  signs  of  pneumothorax  will  be  found  tipon 
examination.  If,  in  addition  to  the  escape  of  air,  there  is  also  free 
hemorrhage  into  the  chest  from  the  torn  lung  or  an  intercostal  artery, 
the  physical  signs  will  be  correspondingly  modiiied.  Extreme  dysp- 
ncea,  due  to  congestion  of  the  lung  following  promptly  upon  the  injury, 
is  not  unoommon,  and  jmeumouia  occasionally  results  and  leads  to  a 
fatal  termination  in  the  old  and  feeble. 

E  have  f>bserved  in  half  a  dozen  eases  of  severe  compression  of  the 
chest  with  fracture  or  dislocation  of  ribs  or,  more  commonly,  costal 
cartilages,  a  jKculiar  dusky  discoloration  of  the  skin  of  the  face,  net^k, 
and  upper  part  of  the  chest,  together  with  marked  subconjunctival 
ecchymosis  nearly  limited  to  the  interpalpebral  space.  The  discohjra- 
tion  does  not  dt3ap|)ear  on  pressure  and  is  apparently  due  to  the  color- 
ing matter  of  the  blood,  possibly  tlirough  innumerable  minute  capillary 
extravasations.  It  appears  immediately,  is  evidently  due  to  the  com- 
pression of  the  chest,  and  disappears  slowly,  usually  taking  several 
weeks.' 

Legros  Clark'  claims  that  serious  functional  derangement,  without 
oi^nie  lesion  of  the  lung,  may  result  from  contusion  or  concussion  of 
the  chest,  that  it  may  be  transient  or  may  be  followed  by  inflaroraation, 
local  or  genera],  of  the  affected  lung,  and  that  It  is  sometimes  observed 
in  the  luug  on  the  side  opposite  that  which  has  sustained  the  injury. 
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Prognosis.  The  prognosis  depends  largely  upon  the  complications. 
Simple  fractures  without  important  complications  do  well,  as  a  rule; 
the  exceptions  are  found  mainly  in  the  old  and  feeble,  whose  lives  may 
be  endangered  by  congestion  of  the  lungs,  pneumonia,  or  pleurisy. 
Cases  complicated  by  wound  of  the  heart  or  pericardium  are  usually 
promptly  fatal.  Wounds  of  the  lungs  are  serious,  but  there  are  many 
instances  of  recovery  even  in  cases  where  the  laceration  of  the  lung 
was  probably  extensive  and  accompanied  a  fracture  that  was  in  itself 
severe. 

Treatment.  The  indications  for  treatment  are  to  reduce  any  displace- 
ment that  threatens  to  produce  a  complication  or  that  causes  pain,  to 
immobilize  the  chest-wall,  and  to  relieve  or  prevent  pulmonary  inflam- 
mation or  congestion. 

Outward  angular  displacement  may  be  corrected  by  pressure  upon 
the  projecting  angle,  ana  inward  angular  displacement  may  sometimes 
be  corrected,  when  the  broken  surfaces  are  still  in  contact  and  the  frac- 
ture is  situated  near  the  middle  of  the  rib,  by  pressing  the  sternum 
backward  and  thus  springing  the  bone  out.  If  the  fragments  have 
overriden  this  manoeuvre  is  worse  than  useless,  for  it  can  only  increase 
the  displacement.  Malgaigne  says  the  method  was  proposed  by  Lionet 
for  use  in  those  cases  in  which  the  pain  is  severe  although  the  displace- 
ment is  slight.  Relief  may  also  be  obtained  by  making  the  patient 
strain  or  draw  full  deep  breaths.  Ravaton  relieved  the  pain  and  cor- 
rected the  displacement;  in  one  case  by  suspending  the  patient  upon  two 
rods  passed  under  his  axillse. 

When  the  displacement  was  greater  and  one  of  the  fragments  was 
pressed  inward  Malgaigne  ingeniously  made  use  of  the  other  to  elevate 
it,  pressing  it  in  until  the  ends  met  and  became  locked  together  by  the 
irr^ularities  of  their  broken  surfaces  so  that  the  elasticity  of  the  second 
should  serve  to  raise  the  first. 

For  this  elevation  or  removal  of  a  depressed  fragment  by  operation 
a  number  of  methods  have  been  proposed,  but  very  few  instances  are 
known  of  the  use  of  any  of  them.  If  such  elevation  should  seem 
necessary,  and  if  approach  through  an  incision  were  deemed  inadvisable 
because  of  the  risk  of  the  admission  of  air  to  the  pleural  cavity,  the 
old  suggestion  of  raising  the  bone  by  means  of  a  hook  passed  through 
the  skin  and  behind  the  upper  border  of  the  bone  might  be  used. 

Immobilization  of  the  chest  is  best  effected  by  surrounding  it  with 
a  broad,  snugly  drawn  piece  of  adhesive  plaster,  or  with  two  or  three 
narrower  strips.  The  guide  to  the  amount  of  pressure  is  the  comfort 
of  the  patient.  Malgaigne  preferred  a  bandage  three  or  four  inches 
wide  and  long  enough  to  pass  once  and  a  half  around  the  chest,  and 
he  did  not  place  it  lower  than  the  ensifonn  appendix,  believing  it  to 
be  sufficient,  whichever  ribs  might  be  broken,  to  restrain  the  move- 
ments of  the  middle  ones.  When  a  circular  bandage  cannot  be  borne 
he  recommends  that  a  long  narrow  strip  of  plaster  should  be  carried 
from  the  anterior  end  of  the  seventh  rib  on  the  right  side,  for  example, 
across  the  front  of  the  chest,  under  the  left  arm  and  across  the  back  to 
and  over  the  right  shoulder,  thence  again  across  the  chest  in  front  and 
around  the  left  side  and  back  to  end  at  the  crest  of  the  right  ilium. 
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This  immobilizes  the  left  side  of  the  chest  very  effectually  and  leaves 
the  right  side  free.  He  suggests  that  in  addition  the  arm  should  be 
fixed  to  the  side. 

The  pressure  of  a  bandage  is  useful  also  to  prevent  the  spread  of 
emphysema.  This  complication  seldom  requires  any  more  active  treat- 
ment^ although  scarifications  have  been  made  or  the  air  drawn  off  through 
a  trocar.  If  either  method  is  used  the  instrument  must  be  applied  at 
a  distance  from  the  f racture,  so  as  not  to  incur  the  risk  of  making  it  a 
compound  one.  The  more  dangerous  variety  of  emphysema,  that  in 
which  the  air  makes  its  way  into  the  mediastinum  and  the  interlobular 
tissue  of  the  lung,  is  not  amenable  to  operative  treatment. 

In  pneumothorax  it  may  be  desirable  to  draw  off  the  air  through  an 
aspirating  needle  or  a  canula  in  order  to  relieve  the  pressure,  and  if 
blood  accumulates  within  the  pleural  cavity  in  quantities  sufficiently 
large  to  endanger  life  by  interference  with  the  action  of  the  heart  and 
either  or  both  lungs,  it  may  become  necessary  to  remove  it  by  aspiration 
or  incision,  but  the  indications  should  be  very  plain  before  the  surgeon 
decides  to  interfere  in  this  manner,  since  the  removal  of  the  clotted 
blood  and  the  relief  of  pressure  may  only  lead  to  a  return  of  the  bleed- 
ing. Persistent  internal  hemorrhage  can  be  treated  only  by  indirect 
measures,  because  its  source  cannot  be  recognized,  and  if  recognized, 
probably  could  not  be  reached.  It  has  been  found  useful  to  constrict 
the  thighs  circularly  at  the  groin  with  rubber  tubing  or  a  roller  bandage 
just  sufficiently  to  arrest  the  venous  current;  this  withdraws  a  consid- 
erable amount  of  blood  temporarily  from  circulation  and  acts  as  a 
venesection.     It  sometimes  arrests  bleeding  instantly. 

When  life  is  threatened  by  pulmonary  engorgement  with  extreme 
dyspnoea,  blood  should  be  taken  from  the  arm  immediately  and  freely, 
and  the  bleeding  should  be  repeated  if  the  symptoms  reappear.  The 
older  records  are  full  of  cases  showing  the  benefit  of  this  practice,  and, 
among  modern  surgeons,  Mr.  Bryant  recommends  it  unhesitatingly  and 
forcibly.  He  says:  ^^  Bleed  with  no  sparing  hand.  .  .  .  When 
relief  has  been  obtained  arrest  the  flow  immediately,  as  syncope  can 
only  do  harm,''  then  follow  with  antimony. 

Fractures  of  the  Costal  Cartilages. 

The  first  mention  made  of  this  lesion  appears  to  have  been  by 
Zwinger  in  1698,  and  it  is  not  ajjain  referred  to  in  medical  literature 
until  1805,  when  Lobstein,  at  Strasbourg,  and  in  1806  Magendie,  at 
Paris,  each  described  it  with  cases.  Additional  observations  were  made 
by  Delpcch,  Sir  Astley  Cooper,  and  A'elpeau,  and  in  1841  Malgaigne^ 
published  a  paper  upon  the  subject  which,  six  years  afterward,  he 
reproduced  in  part,  in  his  book  on  fractures.  Since  then  but  little 
work  has  been  done  upon  the  subject,  most  writers  contenting  them- 
selves with  reproducing  in  substance  Malgaiti^ne's  chapter.  Gurlt  col- 
lected more  than  thirty  cases  for  the  chapter  upon  it  in  his  book  on 
fractures,  and   Paulet,^  who  appears  not  to  have  known  of   Gurlt's 

1  Malpraigne  :  Bulletins  de  Thi'-rapeiitiqtie.  1841.  p.  227. 

2  Paulet :  Diet.  Encyclopc'dique,  First  Series,  vol.  xxi.,  art.  Cfitcfi,  1878. 
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work,  gives  fourteen  cases  which  he  obtained  by  a  partial  search  through 
French  periodical  literature,  only  four  of  which  are  mentioned  by 
Gurlt.  Bourneville^  (1880)  and  Pozzi*  (1888)  raised  the  list  to  seventy- 
nine  cases.     I  have  seen  two  or  three. 

Fractures  occur  much  more  frequently  at  or  near  the  junction  of  the 
cartila^  and  rib  than  at  any  other  point,  and  more  frequently  in  the 
seventh  and  eighth  ribs  than  in  any  other.  The  fracture  may  be  double, 
and  may  involve  several  cartilages  on  one  side  or  on  both.  All  the 
recorded  fractures  have  been  complete  with  the  exception  of  one  case; 
they  have  been  perpendicular  to  the  long  axis  of  the  cartilage,  or  very 
slightly  oblique,  and  the  surface  has  always  been  smooth,  without  ser- 
rations or  splinters. 

It  is  probable  that  persons  advanced  in  life  are  more  liable  to  this 
fracture  than  the  young,  because  of  the  calcification  or  ossification  of 
the  cartilages,  but  it  has  occurred  in  young  men  (seventeen  years)  and 
even  in  a  child  seven  years  old. 

Displacement  has  been  absent  in  a  very  few  cases;  in  most  it  takes 
place  in  the  antero-posterior  direction,  and  in  some  the  fragments  have 
overriden  in  the  airection  of  the  long  axis  of  the  rib.  This  latter 
form,  probably,  is  possible  only  in  the  longer  and  more  curved  ribs,  or 
when  several  adjoining  ones  are  broken.  The  separation  in  either  of 
these  two  directions  may  amount  to  as  much  as  an  iuch,  but  is  rarely 
so  great.  Either  fragment  may  lie  in  front  of  the  other,  although  the 
costal  fragment  projects  more  frequently  than  the  sternal  one;  the  dis- 
placement, however,  appears  to  depend  entirely  upon  the  direction  of 
the  fracturing  force  and  upon  the  position  occupied  by  the  patient,  and 
consequently  to  follow  no  definite  laws. 

No  instance  of  a  compound  fracture  of  a  costal  cartilage  is  on  record, 
and  the  complications  are  less  frequent  and,  as  a  rule,  less  serious  than 
those  accompanying  fractures  of  the  ribs.  In  some  cases  where  the 
violence  has  been  extreme  and  many  cartilages  have  been  broken  fatal 
injury  has  been  done  at  the  same  time  to  the  heart  or  great  vessels,  but 
not  by  the  penetration  of  one  of  the  fragments;  the  viscera  are  crushed 
or  torn  by  the  continued  action  of  the  force  after  the  wall  of  the  chest 
has  yielded  under  it. 

Hernia  of  the  lung  has  been  observed  in  three  cases,  one  after  frac- 
ture of  the  third  and  fourth  cartilages  and  rupture  of  the  intercostal 
muscles  by  the  fall  of  a  heavy  weight,  the  second,  a  double  one,  after 
fracture  or  diastasis  due  to  paroxysms  of  coughing,  and  the  third, 
observed  by  Legros  Clark^  after  a  blow  received  from  the  shaft  of  some 
vehicle.  In  this  one  the  cartilage  of  the  second  rib  was  driven  in, 
creating  a  gap  through  which  a  tumor  as  large  as  the  fist  appeared  at 
each  inspiration  and  disappeared  at  each  expiration,  leaving  a  depres- 
sion capable  of  containing  at  least  two  ounces  of  licjuid.  Recovery  in 
three  weeks,  the  gap  persisting  but  ^^  evidently  occupied  by  some 
plastic  deposit.'' 

In  sev'en  cases  the  fracture  has  been  produced  by  muscular  action, 
either  an  excessive  effort,  as  to  avoid  a  fall  or  to  throw  a  heavy  object, 

»  BourneTille :  Progrfes  Med.,  laso.  -  Pozzi :  Ibid.,  October  20, 1888. 

'  Legros  Clark :  Loc.  cit.,  p.  206. 
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or  coDghiDg  or  sneeziug.  Thus  Broca'  reported  the  ohhp  of  a  [wrter 
at  the  market  who  having  placed  a  sack  of  p(>aji  upon  his  shoulder 
asked  a  comrade  to  add  auotlier  to  it.  The  latter  threw  the  second  sac 
heavily  upon  him,  and  in  the  effort  to  avoid  a  fall  under  the  weight  he 
fractured  the  cartilages  o£  the  sixth,  seventh,  and  eighth  ribs  on  the 
right  side  at  points  sevea  or  eight  centimetres  from  the  median  line. 

Fractures  by  external  violence  may  be  direct  or  indirect.  Gurit 
thinks  the  indirect  fractures  take  place  at  or  near  the  costo-chondral 
junction,  the  force  acting  upon  the  rib  itself  in  such  manner  ns  to  spring 
its  anterior  end  outward,  while  in  the  direct  fractures  the  force  is 
exerted  upon  a  restricted  area  of  the  cartilage  itself,  ns  in  a  fall  upon 
the  edge  of  a  tub  or  atop,  the  blow  of  a  fist,  the  kick  of  a  horse. 

The  symptoms  are  local  pain  and  deformity.  Crepitus  and  abnormal 
mobility  are  not  often  recognizable,  but  if  displacemeut  is  present  it  can 
usually  be  made  out  by  following  the  outline  of  the  rib  and  cartilage 
with  the  finger  and  by  observing  that  it  can  be  increased  or  diminished 
by  pressure  upon  one  or  the  other  fragment.  It  may  not  be  easy  in 
some  cases  to  say  whether  the  fracture  involves  the  rib  or  the  cartilage, 
and  in  others  whether  it  is  a  fracture  of  the  cartilage  or  a  dislocation 
of  its  sternal  or  costal  end,  but  the  question  has  no  practical  impor- 
tance. 

The  prognosis,  independent  of  complications,  is  favorable,  and  the 
fracture  may  be  expected  to  unite  in  three  or  four  weeks.  Our  knowl- 
edge of  the  mode  of  repair  has  been  obtained  partly  by  experimentation 
and  partly  by  examination  of  specimens.  When  the  fragments  remain 
end  to  end  and  the  fractured  surfaces  are  more  or  less  completely  in  con- 
tact, a  fibrous  Imud  unites  them,  and  the  union  is  strengthened  by  an 
external  ring  of  spongy  bone.  In  a  specimen  obtained  by  Basserau' 
and  examined  microscopically  by  Maiaseez,  and  in  one  reported  by 
Pozzi,^  it  was  found  that  the  central  band  was  partly  cartilaginous, 
and  it  is  asserted  that  in  other  Bi)ecimens  jioints  of  ossification  have 
been  found. 


When  the  fragments  override,  they  take,  so  far  at  least  as  the  broken 
ends  are  concerned,  little  or  no  part  in  the  repair.  Union  is  accom- 
plished by  an  intermediate  band  whicli  is  at  first  fibrous  or  cartilaginous 
and  may  betiome  bony  (Fig.  68),  or  if  the  fragments  are  in  contact 
the  new  bone  forms  ou  the  sides  and  the  ends  (Fig.  (39),  and  in  both 
cases  it  envelops  the  pieces  more  or  less  completely  like  a  ring.  This 
ring  originates  apjiarently  in  the  pericbnndrinm,  and  its  ossitication  is 
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the  final  result  of  the  formative  irritation  created  by  the  traumatism, 
and  is  analogous  to  tlie  ossification  seen  so  constantly  not  only  in  carti- 
lage which  would  normally  be  transformed  into  bone,  but  also  in  others, 
such  as  that  of  the  larynx,  whose  normal  evolution  does  not  include 
that  change. 

Treatment.  The  treatment  is  similar  to  that  of  fracture  of  the  ribs: 
reduction  of  a  displacement  if  necessary  and  possible,  and  immobiliza- 
tion. The  former  must  be  accomplished,  if  at  all,  by  placing  the 
Satient  upon  the  opposite  side  or  upon  his  back,  by  drawing  the  shoul- 
ers  back,  or  by  deep  inspirations;  the  latter  by  a  body  bandage,  strips 
of  adhesive  plaster,  or,  following  Malgaigne's  example,  by  a  hernial 
truss  so  placed  as  to  restrain  the  fragment  that  tends  to  project. 


CHAPTEK    XVII. 

FRACTURES  OF  THE  CLAVICLE. 

Fracture  of  the  clavicle  is  a  common  injury  and  is  especially 
frequent  in  childhood^  taking  the  place  at  that  age,  as  was  pointed  out 
by  Kronlein,  of  dislocation  of  the  shoulder  by  direct  violence  later  in 
life.  That  is,  a  fall  upon  the  shoulder  breaks  the  clavicle  of  a  child 
but  dislocates  the  shoulder  of  an  adult. 

Pathology.  It  has  been  found  convenient  by  most  modern  authors 
for  the  purposes  of  study  and  description  to  divide  the  fractures  into 
three  groups,  according  as  they  occupy  the  inner,  middle,  or  outer 
thirds  of  the  bone.  The  average  length  of  the  clavicle  is  six  inches, 
and  this  division  into  thirds  of  about  two  inches  each  corresponds  to 
anatomical  differences  of  considerable  clinical  importance.  To  the 
flattened  outer  third  are  attached  the  trapezius  and  deltoid  muscles  and 
the  strong  coraco-clavicular  ligament  binding  it  to  the  coracoid  process, 
the  inner  fasciculus  of  which,  known  as  the  coracoid  ligament,  marks 
the  inner  limit  of  this  portion,  and  can  sometimes  be  readily  felt  upon 
the  living  body.  The  dividing  line  between  the  inner  and  middle 
thirds  is  not  so  definitely  marked  anatomically,  it  corresponds  approxi- 
mately to  the  point  where  the  clavicle  crosses  the  lower  or  outer  edge 
of  the  first  rib.  The  inner  third  is  attached  to  the  sternum  by  the 
sterno-clavicular  ligaments,  and  to  the  cartilage  of  the  first  rib  by  the 
costo-clavicular  or  rhomboid  ligament.  To  its  upper  border  is  attached 
the  sterno-cleido-mastoid  muscle,  to  its  lower  the  pectoralis  major. 

Since  the  outer  third  is  broadly  attached  by  ligameuts  to  the  scapula 
it  is  apparent  that  after  fracture  of  the  bone  in  the  inner  or  middle 
third  the  outer  fragment  will  not  be  able  to  change  its  relations  to  the 
scapula  materially,  and  that  its  displacement,  therefore,  will  be  gov- 
erned by  the  change  of  position  of  the  latter,  by  its  sinking  inward 
and  forward  to  the  side  of  the  chest  in  consequence  of  the  loss  of  its 
anterior  support. 

The  outer  portion  of  the  middle  third  is  by  far  the  most  common 
seat  of  fractures  observed  clinically,  but  Lane's^  observations  in  the 
dissecting-room  and  his  experiments  indicate  that  fractures  of  the  outer 
third  are  very  frequent  and  usually  unrecognized. 

The  fracture  may  be  partial  or  complete,  single  or  multiple,  simple 
or  compound;  the  most  frequent  form  is  simple  complete  fracture. 
Compound  fracture  is  so  rare  that  Gurlt  says  he  could  find  only  four 
examples  of  it,  and  Hamilton,  who  gives  the  same  four  cases,  says  he 
had  never  met  with  an  example.  I  have  seen  one  :  An  Italian  laborer 
was  struck  by  a  falling  stone  upon  the  shoulder  and  sustained  a 
fracture  of  the  ritrht  clavicle  at  a  point  nearly  two  inches  from  the 

1  Lane :  Guy's  Uospital  Reports,  18S6,  vol.  xlili. 
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Bternal  end  of  the  bone.  The  line  of  fracture  was  oblique  from  above 
downward  and  inward.  A  lai^  nigged  wound  extended  backward 
across  the  clavicle  and  shoulder,  in  wnich  some  of  tbe  divided  fibres 
of  the  trapezius  could  be  seen.  The  outer  end  of  the  inner  fragment 
was  directed  sharply  upward,  the  outer  fragment  lying  below  and  a 
little  distance  from  it.  The  wound  healed  almost  entirely  in  about  six 
weeks,  but  when  last  seen  there  was  still  a  sinus  over  the  end  of  the 
inner  fragment  from  which  pus  flowed  freely  and  through  which  a 
probe  could  be  passed  to  the  bone. 

Incomplete  or  partial  fracture  is,  according  to  Hamilton,  who  has 
given  much  attention  to  this  variety,  very  common.  He  thinks  that 
34  of  the  157  fractures  of  the  clavicle  recorded  by  him'  were  partial 
fractures,  and  says  that  at  least  eleven  of  these  were  immediately  and 
spontaneously  restored  to  their  natural  axes.  The  symptoms  accepted 
for  this  diagnosis  are  the  history  of  a  fall  upon  the  shoulder,  or  at  least 
indirect  violence,  the  youth  of  the  patient,  a  swelling  upon  tbe  upper 
surface  and  front  or  rear  border  of  the  middle  third  of  the  bone  appear- 
ing within  two  or  three  days  afler  the  accident,  possibly  a  change  in 
the  axis  of  the  bone,  and  possibly  ability  to  straighten  it  with  slight 
crepitus. 

1.  Oomplets  fracture  of  tlie  middle  third  may  be  oblique  or  transverse, 
the  former  variety  being  found  most  commonly  in  adults,  the  latter  in 
children.  The  line  of  an  oblique  fracture  usually  nma  inward  and 
downward  or  backward,  but  may  take  any  other  direction  and  may  be 
nearly  transverse,  or  extremely  oblique  (Fig.  70),  or  practically  longi- 


tudinal, as  in  a  case  observed  by  Cliassaignac  and  mentioned  by  Polail- 
lon,'  in  which  tbe  fracture  ran  from  the  ceutru  of  the  acromial  end  to  a 

Eoint  just  external  to  the  stcrno-clavicular  articulation,  dividing  the 
one  into  two  longitudinal  halves.  Multiple  and  comminuted  fractures 
are  rare.  When  the  fracture  is  multiple  or  double,  the  intermediate 
fragment  is  likely  to  occupy  a  very  irregular  position. 

The  displacements  which  are  tbe  most  common  are  produced  by  the 
falling  forward,  downward,  and  inward  of   tbe  shoulder,  the  conse- 

3uences  of  the  loss  of  support  normally  furnished  by  the  clavicle,  and 
epeud  somewhat  upon  the  direction  of  tbe  line  of  fracture.  The 
commonest  form  is  that  in  which  the  sternal  fragment  is  drawn  upward 
by  the  sterno-cleido- mastoid  muscle  or  pushed  upward  by  the  other 
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fragment,  which  is  displaced  inward  along  the  under  or  anterior  surface 
of  the  other  and  has  at  the  same  time  changed  its  direction  somewhat 
by  the  sinking  of  its  acromial  end.  The  shortening  may  l>e  very 
notable,  nearly  one-third  of  the  entire  length  of  the  bone  in  a  specimen 
mentioned  by  Malgaigne.  Another  form  is  found  where  the  line  of 
fracture  is  such  that  the  fragments  do  not  readily  leave  each  other, 
and  thti  broken  ends  are  displaced  together  upward  aud  backward  by 
the  fulling  in  uf  the  shoulders  so  that  the  bone  forms  an  angle  at  the 
seat  of  fracture.  In  some  exceptional  cases  the  outer  fragment  has 
Iain  upon  the  upper  or  posterior  surface  of  the  inner  fragment.  Mal- 
gaigne' says  tliis  variety  was  mentioned  by  Hippocrates,  aud  that  he 
himself  saw  one,  but  only  one,  example  or  it.  Under  these  circum- 
stances the  sternal  fragment  is  held  down  instead  of  being  pushed  up 
by  the  other  one,  and  the  displacement  is  mainly  in  the  direction  of 
the  latter,  the  inner  end  of  which  is  turned  upward  forming  a  projec- 
tion at  the  seat  of  fracture. 

Fia,  71. 


In  transverse  fractures  the  broken  surfaces  seldom  leave  each  other, 
and  the  only  diB])lacements  possible  are  in  thickness  and  direction,  the 
lateral  and  angular.  The  lateral  is  the  one  usually  seen,  the  angle 
being  directed,  for  reasons  that  have  been  already  stated,  upward  and 
backward. 

The  most  common  and  persistent  cause  of  these  displacements  is 
undoubtedly  the  tendency  of  the  scapula  and  slioiilder  to  full  forward 
and  inward  upon  the  cltest,  but  it  is  aided  largely  in  the  first  place  by 
the  fracturing  force  which  continues  to  act  after  the  boue  has  yielded 
to  it.  Thus,  in  a  fall  upon  the  shoulder  or  the  outstretched  hand,  the 
clavicle  breaks  by  the  exaggeration  of  its  normal  curves,  and  as  the 
direction  of  the  line  of  fracture  is  usually  downward  and  inward  the 
outer  fragment  is  forced  inward  on  the  imder  side  of  the  other  and 
necessarily  turns  the  outer  end  of  the  latter  upward. 

2.  Fracture  of  the  Outer  Third.  This  variety  is  next  in  frequency  to 
the  preceding,  and  may  be  produced  by  direct  or  indirect  violence. 
The  direction  of  the  line  of  fracture  is  more  commonly  transverse  than 

'  &[uJgii!gnc  :  I..DC.  cll,,  p.  488. 
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oblique.     The  degree  of  diBpla<:emeDt  varies  greatly  in  dlffereDt  casee, 
beiog  very  notable  in  some  and  slight  or  entirely  absent  in  others. 

\\  hen  displacement  existn  it  is  usually  an  angular  one,  the  apex  of 
the  angle  being  directed  backward.  In  some  sjiecimens'  bony  union 
is  shown  to  have  taken  place  between  the  clavicle  and  the  scapula,  pre- 
sumably by  ossification  of  the  coraco-clavicular  ligament.  It  is  in  the 
form  of  a  prop  extending  from  the  under  side  of  the  clavicle  to  the 
base  of  the  coracoid  process,  and  sometimes  to  the  notch  of  the  scapula, 
and  usually  convex  posteriorly. 


Fncture  of  clavicle,  ouler  thlid.   Eilreme  angular  dlsplaceoieiit.    (It.  W.  EHirn  j 


"When  the  fracture  is  external  to  the  trapezoid  ligament — that  is, 
when  it  lies  within  the  outer  inch  of  the  bone,  displacement  is  the  rule, 
the  outer  fragment  turning  forward  and  inward  until  its  axis  is  at 
right  angles  with  that  of  the  inner  fragment;  sometimes  its  broken 
surface  lies  against  the  anterior  border  of  the  inner  one,  and  sometimes 
the  outer  fragment  lies  under  the  inner  one.  Malgaigne  describes  a 
case  in  which,  after  fracture  within  half  an  ioch  of  the  articular  sur- 
face, the  inner  fragment  was  elevated  an  ini^h  above  the  other,  and 
there  was  shortening  of  nearly  half  an  inch;  the  appearance,  in  short, 
was  that  of  a  dislocation  upward  of  the  acromial  end  of  the  clavicle. 

3.  Fractures  of  the  Inner  Third.  The  older  division,  which  was  into 
fractures  o£  the  body  and  fractures  of  the  outer  end,  took  no  special 
notice  of  this  variety  which  received  its  first  separate  descrijjtion  from 
Mal^igne.  It  is  the  least  common  of  the  three;  Delens,*  who  wrote 
the  first  formal  article  upon  the  subject,  collected  twenty -eight  cases,  to 
which  Polaillon  two  years  later  added  three.  I  have  seen  one  caused 
by  a  direct  blow  with  a  baseball.  The  fracture  may  occupy  any  point 
in  the  division,  and  is  more  often  oblique  than  transverse.  It  was 
asserted  at  first  that  the  displacement  die!  not  occur  if  the  fracture  was 
within  the  region  of  the  attachment  of  the  costo-clavicular  ligament, 
but  the  contrary  has  since  been  proved;  displacement  may  take  place 
in  any  direction,  but  the  commonest  one  is  downward  and  forward  of 
the  inner  end  of  the  outer  fragment,  or  of  the  adjoining  ends  of  both 
fragments  if  they  do  not  separate  from  each  other.  Polaillon  attributes 
the  principal  part  in  the  production  of  this  displacement  to  the  action 
of  the  pectoral  and  deltoid  ma'jcles  upon  the  outer  fragmeut,  and  finds 
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support  for  his  opinion  in  the  fact  that  thia  displacement  has  always 
been  observed  after  fracture  by  muscular  action;  and  as  io  this  variety 
the  fracture  is  usually  near  the  inner  articular  surface,  in  a  reeion, 
that  is,  where  displacement  after  fracture  by  other  causes  is  slight  or 
absent,  the  argument  is  not  without  weight,  although  the  obliquity  of 
the  line  of  fracture  in  such  cases  as  that  repreEenteu  in  Fig.  74  cannot 
be  entirely  foreign  to  the  direction  and  degree  of  the  displacement. 
When  the  fracture  is  transverse  the  lateral  displacement  may  be  slight 
or  entirely  absent  and  the  periosteum  may  remain  untorn.  Longitu- 
dinal fracture  with  comminution  was  seen  in  one  case,  and  Hamilton 
reports  another  in  which  the  line  ran  from  the  articulation  upward  and 
outward  for  one  and  a  half  inches.  The  fragments  overlapped  three- 
fourths  of  an  inch  and  were  firmly  united.  In  two  cases  the  cud  of 
the  outer  fragment  lay  underneath  the  inner  one  and  both  were  directed 
upward  and  backwara.  The  outer  end  of  the  inner  fragment  is  acted 
upon  more  strongly  by  the  sterno-cleido  mastoid  muscle  than  by  any 
other,  the  effect  of  which  ts  to  draw  it  upward,  and  this  effect  is 
increased  by  the  pressure  of  the  outer  fragment  when  that  is  forced  in 
front  of  and  below  the  other,  so  that  whenever  the  two  fractured  sur- 
faces leave  each  other  the  inner  fragment  is  likely  to  inpltno  upward. 


Multiple  FractursB.  But  few  cases  are  recorded  in  which  the  bone 
has  been  broken  in  two  or  more  places;  in  some  the  fracture  was  by 
direct,  in  others  by  indirect,  violence.  Bolh  fractures  have  been  found 
in  the  middle  third,  but  more  commonly  they  occupy  different  thirds. 
When  one  fracture  has  been  in  the  acromial,  and  the  other  in  the  inner 
or  middle  third,  the  intermediate  piece  has  not  shown  much  displace- 
meut,  and  eai-h  fracture  has  followed  the  usual  course  of  a  single  one; 
but  when  the  fractures  have  been  wilhin  or  close  to  the  limits  of  the 
middle  third,  the  displacement  has  been  very  notable. 

Complications.  Complications  of  fracture  of  the  clavicle  consist  in 
injuries  to  the  vessels,  nerves,  and  lungs,  and  are  exceedingly  rare, 
excluding  gunshot  wounds  io  which  the  complications  are  prodnced  by 
the  ball  and  not  by  the  fractured  bone.  Although  the  subclavian  arteiy 
is  in  intimate  relations  with  (he  clavicle,  I  find  no  recorded  case  of  ita 
injuiY  as  a  complication  of  the  fracture  of  this  bone.  Dupuytren  speaks 
in  a  lecture  of  having  seen  two  or  three  cases  of  aneurisra  following 
fracture  of  the  clavicle,  and  Jacquemier'  gives  a  case  observed  by 
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BlandiD,  of  an  aneurism  of  the  acromial  brauch  of  the  aeromial-thoracic 
artery  following  fracture  by  direct  violence. 

A  few  cases  are  reported  of  injury  to  the  subclavian  or  internal 
jugular  vein,  in  some  of  which  the  diagnosis  was  verified  by  autopsy. 

In  the  museum  of  St.  George's  HospitaP  is  a  specimen  in  which  the 
fractured  end  of  the  bone  was  driven  through  the  internal  jugular  vein. 
The  patient^  a  youth  of  twenty-three  years,  while  standing  under  a  tree 
during  a  thunder-storm  was  struck  by  a  falling  branch  and  died  imme- 
diately. 

In. one  case  the  patient,*  a  man  fifty-nine  years  old,  broke  the  right 
clavicle  in  the  middle  third  by  a  fall  upon  the  shoulder.  A  large 
swelling  appeared  promptly  in  the  supraclavicular  region  and  extended 
to  the  parotid;  it  did  not  pulsate,  and  had  a  slight  intermittent  murmur 
isochronous  with  the  pulse.  The  arm  was  paralyzed,  and  the  radial 
pulse  lost.  On  the  following  day  the  pain  was  less,  and  the  pulse  had 
reappeared.  An  incision  was  made,  an  enormous  quantity  of  blood 
escaped,  and  the  patient  died  at  once  in  consequence  of  the  entrance  of 
air  into  the  vein.  The  fracture  was  very  oblique  from  without  inward 
and  backward,  and  the  vein  was  torn  completely  across  by  the  outer 
fragment.     The  artery  and  nerves  were  not  injured. 

In  a  very  few  reported  cases  symptoms  indicating  injury  to  the 
brachial  plexus  have  appeared  immediately  or  after  an  interval.  In 
one^  sharp  pains  extending  throughout  the  arm  with  swelling  and  dis- 
coloration followed  every  attempt  to  work  after  the  fracture  had  united ; 
complete  relief  was  obtained  by  resection  of  the  callus.  In  another^ 
a  fracture  of  the  clavicle,  scapula,  and  two  ribs  by  crushing,  the  arm 
was  paralyzed  from  the  first,  and  sharp  pain  appeared  ten  days  later, 
extending  to  various  portions  of  the  arm  and  hand.  Relief  by  opera- 
tive correction  of  the  marked  displacement  at  the  junction  of  the  outer 
and  middle  thirds.  In  a  third,*  complete  loss  of  function  persisting  three 
weeks  after  the  injury,  an  operation  was  done  to  remove  a  splinter  and 
improve  the  position  of  the  fragments;  recovery.  In  a  fourth,^  a 
comminuted  fracture  by  direct  violence,  the  pain  was  so  great,  in  addi- 
tion to  the  paralysis,  that  the  limb  was  amputated  at  the  shoulder.  In 
a  fifth  case,  my  own,^  extensive  motor  and  sensory  paralysis  of  the 
limb  existed  from  the  first,  although  the  fracture  was  without  recog- 
nizable displacement;  six  weeks  later  there  had  been  no  improvement. 

Of  the  three  earlier  cases  in  which  paralysis  of  the  arm  immediately 
followed  the  accident  (Earle,  Gibson,  Mercier),  displacement  of  the 
fragments  is  noted  in  two  and  not  mentioned  in  the  third.  A  notice- 
able incident  in  two  (Earle,  Stimson)  was  the  paralysis  of  the  scapular 
muscles  supplied  by  the  suprascapular  nerve  which  leaves  the  plexus 
above  the  clavicle.  Direct  injury  or  compression  of  the  nerve  by  the 
fragments  or  callus  can  fairly  be  assumed  as  the  cause  in  some  of  the 
cases;  in  the  others  the  cause  remains  unknown.     In  a  few  the  press- 

»  Britiab  Me<)ical  Journal,  1873,  vol.  ii.  p.  82. 

«  ProRrts  Medical,  1882,  No.  16. 

»  Hassler:  Lyon  M<klical,  January  12,  1896. 

*  Davis:  Annals  of  Surgery,  February,  1895. 

*  Mauclaire:  La  Semaine  Mcdicale,  October  17, 1894. 

*  Polrler :  La  Semaine  Mddicale.  September  2. 1891 

7  Stimson:  New  York  Medical  Journal,  June  11,  1887. 
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ure  of  an  axillary  pad  in  the  dreBsiug  ap^iears  to  be  responsible  for 
temporary  disability.  Two  cases  of  pressure  by  an  exuberant  callus 
are  given  below  in  the  section  on  Symptoms  una  Course. 

Injury  to  the  Inug,  as  evidenced  by  emphysema,  has  been  recorded 
in  five  cases  where  this  symptom  seemed  to  be  demoustrative,  and  in 
two  others  in  which  it  is  much  more  likely  that  the  emphysema  was 
due  to  the  introduction  of  air  through  a  wound  of  the  soft  parts. 

The  first  five  cases  are  those  of  Vigarous,  Veljieau,  Ilugmer,  Itiihle, 
and  Mercier.  All  except  the  fourth,  Riihle's,  are  described  with  all 
the  details  that  are  obtaioable  in  a  thesis  of  Mercier.' 

The  anatomical  demonstration  of  the  immediate  agency  is  lacking 
in  all  these  cases,  but  the  notes  in  all  but  one  show  that  the  surgeons 
were  mindful  of  the  possibility  tliat  a  fracture  of  a  rih  might  coexist 
and  might  have  been  tlie  cause  of  the  wound  in  the  lung,  and  that  they 
were  unable  to  detect  such  a  complication.  In  most  of  them,  too,  men- 
tion is  made  of  the  depression  of  the  outer  fragment,  and  as  the  rela- 
tions of  the  clavicle  to  the  upper  portion  of  the  thoracic  cavity  are  such 
that  it  is  not  difficult  to  admit  the  jwssibility  of  a  wound  of  the  apex 
of  the  lung  by  the  broken  bone,  I  thiuk  tlie  clinical  evidence  may  be 
accepted  as  euflficient. 

Etiology.  The  clavicle  may  be  broken  by  muscular  action,  by  direct 
violence,  or  by  indirect  violence. 

Gnrlt*  and  Delens*  collected  and  analyzed  a  number  of  reported  cases 
of  fracture  by  muscular  action.  The  efforts  by  which  the  fractures 
were  caused  were  various :  lifting  a  heavy  weight;  striking  with  the 
hand,  a  whip,  or  racket;  making  a  vigorous  effort  that  involved  the 
contraction  of  many  muscles,  as  in  Legros  Clark's  case  of  a  lad  who, 
while  swinging  by  the  feet  from  a  trapeze,  tried  to  raise  himself  so  as 
to  seize  the  bar  with  his  hands;  the  clavicle  broke  in  its  inner  third 
during  the  effort.  It  is  probable  that  the  clavicular  fibres  of  tlie  del- 
toid and  peetoralis  major  are  the  most  efiicient  agents  in  producing  this 
fracture,  since  their  contraction  tends  to  draw  the  unsupported  cential 
portion  of  the  clavicle  downward  and  outward  toward  the  humerus 
when  the  arm  is  fixed. 

Closely  allied  to  these  cases  are  those  in  which  tlic  fracture  baa  been 
produced  by  a  blow  or  other  force  acting  at  the  hand;  thus,  an  old 
woman  broke  her  clavicle  by  closing  the  door  of  a  wardrobe  forcibly, 
and  a  lunatic  at  Bicctre  broke  bis  by  striking  violently  with  a  heavy 
stick  against  some  iron  bars. 

In  a  very  few  of  the  cases  the  fracture  has  Iweu  pi-oduced  by  two 
efforts,  or  a  blow  and  an  effort,  separated  by  a  longer  or  shorter  inter- 
val; the  patient  feels  pain  at  some  point  in  tl)e  clavicle  after  a  fall  or 
a  blow  or  an  effort,  which  persists  perhaps  but  is  not  severe  and  does 
not  interfere  with  the  use  of  the  arm;  and  then  in  a  few  days,  aftw 
another  violence  or  effort,  the  bone  breaks.  If  the  second  violenoe 
were  sufficient  in  itself  to  account  for  the  fracture,  the  first  one  might 
be  regarded  as  a  mere  coincidence,  but  it  has  generally  been  leas  tfaao 
the  first. 
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Direct  fractures  are  produced  by  varied  causes,  and  may  occur  at  any 
part  of  the  bone,  but  most  frequently  in  the  middle  and  outer  thirds. 
The  commonest  form  of  violence  is  a  blow  falling  upon  the  centre  of 
the  bone  in  a  direction  that  is  backward  and  downward. 

Indirect  fractures,  which  constitute  the  great  majority,  are  most  fre- 
quently produced  by  a  fall  upon  the  shoulder  or  upon  the  hand  or  elbow, 
tne  arm  being  extended  and  the  muscles  rigid.  In  a  few  cases  the  frac- 
ture has  been  caused  by  the  sudden  depression  of  the  shoulder,  by  which 
the  clavicle  was  bent  over  the  first  rib.  Malgaigne*  reports  one:  an 
incomplete  fracture  at  the  middle  of  the  bone  due  to  the  slipping  of  a 
burden  from  the  shoulder  to  the  arm;  and  Polaillon^  another  :  a  man 
who  held  the  end  of  a  lever  which  was  to  receive  part  of  the  weight  of 
a  heavy  stone,  the  stone  slipped  suddenly  upon  the  lever  and  drew  the 
arm  which  held  it  downward.  The  man  heard  a  snap  and  felt  pain  in 
the  shoulder;  the  clavicle  was  broken  in  its  middle  third. 

The  clavicle  has  been  broken  in  a  number  of  cases  during  intra- 
uterine life  by  external  violence,  and  occasionally  by  the  midwife  or 
obstetrician  during  parturition. 

Simnltaneoiia  fracture  of  both  clavicles  is  a  relatively  rare  accident. 
Writing  in  1881  I  found  twenty-eight  cases  collected  by  five  authors, 
but  a  year  seldom  passes  now  without  the  report  of  one  or  more  cases. 
In  position,  symptoms,  and  mode  of  production  these  double  fractures 
do  not  differ  materially  from  single  ones.  Sometimes  they  are  pro- 
duced simultaneously  by  lateral  pressure  upon  the  shoulders,  some- 
times successively  by  two  different  blows,  and  once  simultaneously  by 
a  kick  by  a  horse,  each  hoof  breaking  a  clavicle. 

In  three  of  the  six  cases  collected  by  Malgaigne,  union  failed  in  both 
bones,  and  he  has  left  a  very  complete  account  of  the  resultant  dis- 
ability in  one  of  them  which  was  under  his  own  care.  In  the  others 
there  was  apparently  but  little  permanent  interference  with  the  func- 
tions of  the  arms.  In  none  of  the  recently  reported  cases  has  failure 
of  union  been  noted.  In  recent  cases  there  is  soraetinies  considerable 
dyspnoea,  which  Hurel  thinks  is  due  to  the  weight  of  the  arms  and 
shoulders  upon  the  thorax,  aided  perhaps  by  the  loss  of  power  of  the 
accessory  muscles  of  respiration,  those  which  pass  from  the  neck  or 
thorax  to  the  clavicle  and  scapula.  This  dyspnoea  is  relieved  by  the 
dorsal  decubitus  if  the  shoulders  rest  upon  a  firm  support.  The  con- 
dition of  Malgaigne's  patient  on  examination  three  years  after  the 
accident  was  as  follows:  the  shoulders  appeared  to  be  below,  in  front, 
and  on  the  inner  side  of  their  normal  positions,  the  shoulder-blades 
stood  out  posteriorly  three  or  four  inches  from  the  chest-wall  and  were 
inclined  forward  and  outward,  and  the  upper  part  of  the  chest  seemed 
much  contracted.  The  clavicles  were  broken  at  the  centre,  and  the 
outer  fragments  were  below  and  behind  the  iunerones.  The  shoulders 
could  be  drawn  back  slightly,  but  not  enough  to  overcome  the  displace- 
ment forward,  and  they  could  be  drawn  forward  so  far  that  they  were 
separated  by  an  interval  of  only  three  inches,  measuring  across  the 

»  Malgaigne :  Loc  dt,  p.  463.  -  Polaillon :  Loc.  cit.,  p.  679. 
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ohest.    The  arms  could  be  raised  to  the  horizontal  line  in  front  and  on 
the  side^  but  not  behind. 

Symptoms  and  Course.  The  rational  and  physical  signs  common  to 
most  fractures  are  found  in  those  of  the  clavicle.  These  are  the 
deformity,  mobility,  and  crepitus,  the  localized  pain,  and  the  diminu- 
tion of  function.  Besides  the  deformity  due  to  the  displacement  of  the 
fragments,  there  is  also  that  which  is  produced  by  the  falling  inward 
of  the  shoulder  and  which  is  most  apparent  when  viewed  from  behind, 
and  with  it  goes  a  very  noticeable  projection  of  the  posterior  border 
and  inferior  angle  of  the  scapula.  These  signs  are,  of  course,  most 
marked  in  cases  of  complete  fracture  with  overriding  of  the  fragments; 
in  fractures  of  the  inner  and  outer  thirds  they  are  usually  less  marked, 
or  even  absent,  because  the  average  displacement  is  less. 

In  fractures  of  the  middle  third  there  is  usually  displacement  of  such 
a  character  and  extent  that  there  is  no  difficulty  in  recognizing  it  aud 
its  cause;  the  fragments  can  be  separately  grasped  and  moved  upon 
each  other.  Crepitus,  however,  is  not  always  produced  by  this  manoeu- 
vre, for  the  broken  surfaces  may  not  be  in  contact,  and  in  order  to  get 
this  symptom  it  may  be  necessary  to  have  the  shoulder  drawn  back- 
ward and  outward,  so  as  to  reduce  the  displacement. 

Localized  pain  on  direct  pressure  or  wneu  the  shoulder  is  pressed 
inward  is  a  valuable  sign  in  partial  fractures  and  in  fractures  without 
displacement,  and  it  may  be  the  only  one  that  is  present  immediately 
after  the  injury;  the  appearance  within  a  week  of  a  firm  oval  mass  at 
the  point  where  pain  was  felt  confirms  the  diagnosis  of  fracture. 

The  interference  with  function  seems  to  be  largely  the  conseqnence 
of  the  pain  which  makes  the  patient  unwilling  to  move  the  arm,  rather 
than  of  any  mechanical  defect  produced  by  the  fracture.  The  patient 
can  usually  move  the  arm  quite  freely  backward  and  forward,  but 
cannot  raise  it  or  adduct  it  without  pain,  and  if  asked  to  put  his  hand 
on  his  head,  will  usually  flex  the  forearm,  incline  the  body,  and  bend 
down  his  head  to  accomplish  it.  The  fracture  and  displacement  are 
not  entirely  without  influence  in  this  limitation  of  the  movements,  but 
they  are  not  wholly  responsible  for  it.  Hurel,*  who  profited  by  his 
internat  at  the  hospital  for  convalescents  at  Paris,  to  examine  the  later 
condition  of  patients  with  this  fracture,  found  the  movement  of  cir- 
cumduction of  tiie  arm  the  last  to  be  regained,  and  that  a  shortening 
of  half  an  inch  or  more  delayed  complete  recovery  considerably  beyond 
the  time  that  was  sufficient  for  it  when  the  shortening  was  less  or 
absent. 

The  patient's  appearance  is  often  quite  characteristic;  he  sits  with 
his  body  and  head  inclined  toward  the  injured  side  and  supports  the 
elbow  with  the  other  hand.  The  only  cases  in  which  the  diagnosis  can 
well  remain  in  doubt  after  oven  a  brief  examination  are  those  of  incom- 
plete fracture,  and  some  of  fracture  close  to  either  end  of  the  bone 
which  may  be  mistaken  for  dislocation.  On  the  other  hand,  the  crep- 
itus which  is  so  frequently  present  in  dislocation  of  the  acromial  end 
of  the  clavicle,  because  of  the  chipping  of  the  edge  of  the  joint,  may 

1  Ilurel :  T.es  Fractures  de  la  Clavicule,  Tht-se  de  Paris,  1867. 
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lead  to  a  diagnosis  of  fracture.  Either  error  may  be  avoided  if  the 
outline  of  the  bone  can  be  accurately  traced. 

The  progress  of  the  fracture  is  simple  and  is  rarely  disturbed  by 
complications  or  dangers.  Union  is  usually  firm  by  the  end  of  the 
fourth  weeky  sometimes  much  earlier^  and  failure  of  union  is  rare. 
Displacement  and  shortening,  however^  are  the  rule;  only  those  cases, 
apparently,  are  exempt  in  which  the  line  of  fracture  is  transverse 
and  there  is  no  displacement  at  first.  The  amount  of  the  shortening 
may  vary  from  a  fraction  of  an  inch  to  one  and  even  two  inches,  and 
it  may  be  produced  by  angular  displacement,  or  by  overriding,  or  by 
both. 

The  complications  that  may  occur  in  the  couree  of  the  repair  are  the 
ordinary  inflammatory  ones  that  may  arise  at  the  seat  of  fracture  in 
consequence  of  the  bruising  of  the  surrounding  parts,  or  of  the  failure 
to  immobilize  the  fragments,  or  special  ones  due  to  the  pressure  of  the 
fragments  or  callus  upon  the  vessels  and  nerves.  Hassler's  case  quoted 
above  is  an  instance  of  pressure  upon  the  nerves  by  the  callus  during 
forcible  use  of  the  arm,  and  two  others  have  been  reported  by  Delens* 
and  Polaillon.*  Delens's  case  is  very  satisfactory.  The  patient  was 
brought  to  the  hospital  January  1,  1881,  with  fracture  of  the  left 
clavicle  and  two  ribs.  The  arm  was  placed  in  a  Mayor^s  sling,  and 
union  was  complete  by  the  end  of  the  month.  The  patient  returned 
on  IVIarch  19tb,  complaining  of  great  loss  of  power  in  the  left  arm; 
examination  showed  marked  overriding  of  the  fragments,  the  outer 
lying  in  front  of  the  inner  one,  with  a  hard,  firm  callus  two  inches 
thick,  atrophy  of  all  the  muscles  of  the  left  arm,  and  passive  conges- 
tion of  the  skin  of  the  hand;  the  pulsations  of  the  left  radial  artery 
were  much  weaker  than  those  of  the  right.  The  posterior  and  lower 
portion  of  the  callus  was  removed  by  operation,  the  pulsations  of  the 
radial  artery  and  the  appearance  of  the  hand  at  once  became  normal, 
and  the  {ntient  gradually  recovered  the  use  of  the  limb. 

In  another  case  Gosselin  removed  a  portion  of  callus  which  had 
caused  persistent  ulceration  of  the  soft  parts  covering  it.  A  prompt 
cure  followed. 

Ossification  of  the  coraco-clavicular  ligament  has  been  observed  in 
several  cases  after  fracture  in  the  outer  third.  No  description  is  given 
of  the  modifications,  if  any,  of  the  functions  of  the  part  produced  by 
this  anchylosis. 

Failure  of  union  is  rare,  and  in  the  few  cases  which  have  been 
recorded  it  does  not  appear  to  have  resulted  in  any  diminution  of  func- 
tion; in  one  case  carefully  examined  by  Hamilton  where  there  was 
ligamentous  union  and  overriding  to  the  extent  of  half  an  inch  the  arm 
on  the  affected  side  was  in  every  way  as  strong  and  as  fit  for  use  as  the 
other. 

Treatment.  The  indications  for  treatment  are  to  reduce  the  displace- 
ment and  to  prevent  its  recurrence.     The  means  by  which  they  are  to 

'  Deletw:  De  la  rditection  d'un  cal  de  la  Clavicule  comprimant  les  vaisseaux  et  les  nerfe  soiis- 
eUriepi.  in  Archives  de  M^declne,  August,  1881,  p.  170. 
'  PolailloD :  Loc  cit.,  p.  096. 
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be  met  do  not  differ  materially  in  the  different  fractures^  but  in  describ- 
ing them  I  shall  have  mainly  in  mind  fractures  of  the  middle  third. 

As  has  been  already  said^   the 

^'^-  '^^*  shoulder  and  outer   fragment  are 

,  ^        ,S  usually  displaced  inward,  forward, 

'^    "t^^^^l  *°^  downward,  and  the  outer  end 

I  yT^^^^Sw  of  the  inner  fragment  is  displaced 

\f/  g^^^^^^^^^^_  upward.      The  force  which   pro- 

^ jj/^  ^S^  duces  the  first  displacement  is  the 

If  ^^  weight  of  the  shoulder.      It  must 

IL  V  be  remembered  that  the  shoulder 

\|  Cv^^P^     hangs  out  from  the  chest  as  a  sign 

fa  y^^^^^     hangs  out  from  the  side  of  a  house; 

Mechanism  of  displacement  after  ftecture  of  the  SCapula  and  claviclc  are  tWO 
the  clavicle  A,  acromion;  c  clavicle  ;8.  scajy  j^^^j  supports,  and  the  trapezius 
ula ;  A',  poRition  of  the  acromion  after  the  frao-  ,       ,  *  *  '  *  . 

ture.  muscle   IS   a  suspensory  one.     A 

glance  at  Fig.  75  shows  how  the 
fracture  of  the  clavicle  removes  one  lateral  support,  and  how  the 
weight  of  the  shoulder,  being  no  longer  supported  upon  that  side, 
swings  forward  and  inward  until  a  new  equilibrium  is  found.  This 
movement  of  rotation  carries  the  posterior  portion  of  the  scapula 
away  from  the  back  at  the  same  time  that  it  brings  the  anterior  portion 
nearer  the  front,  and  as  the  upper  part  of  the  chest  is  dome-liKe  and 
not  simply  cylindrical,  and  as  the  movement,  the  change  of  position, 
takes  place  therefore  in  a  vertical  as  well  as  in  a  horizontal  plane,  the 
shoulder  drops  and  the  inferior  angle  of  the  scapula  rises,  by  compari- 
son at  least,  if  not  actually.  Reduction,  therefore,  is  to  be  accomplished 
by  carrying  the  shoulder  back  to  its  former  position,  and  retention  by 
supplying  the  support  previously  given  by  the  clavicle.  These  indi- 
cations have  been  clearly  understood  since  the  time  of  the  earliest 
writers,  but  it  has  been  found  very  difficult  to  embody  them  in  practice, 
because  there  is  no  means  of  acting  in  the  desired  manner  upon  the 
shoulder  that  does  not  involve  an  amount  of  discomfort  that  patients 
will  not  ordinarily  submit  to.  Moreover,  in  some  cases  surgeons  have 
lost  sight  of  the  fact  that  the  position  of  the  arm  is  a  secondary  one, 
its  importance  being  due  solely  to  its  use  as  a  means  of  acting  upon 
the  outer  end  of  the  sciipula,  and  that  it  is  useless  to  press  the  elbow 
upward  unless  the  sojipula  is  left  free  to  be  raised  by  that  pressure.  It 
is  entirely  useless  to  bind  the  elbow  to  the  shoulder  on  the  same  side; 
«uch  dn*ssiiigs  do  not  raise  the  scapula. 

One  of  the  methods  of  riHlnetion  eni|)loyed  by  Hippocrates  resembles 
in  priniMple  very  closely  the  dressing  suggested  by  Velpeau  and  em- 
ploy tni  with  much  sniH.'ess  by  him  and  others.  He  placed  the  hand  of 
the  affected  side  upon  the  opposite  shoulder  and  then  pressed  the  elbow 
forcibly  upwanl  and  ontwanl.  As  the  arm  lies  thus  across  the  chest 
its  long  axis  is  exactly  in  the  tlirtvtion  in  which  pressure  should  be 
made  to  oven\>ine  the  usual  ilisplaoement.  Another  method  employed 
by  Hippocrates  was  to  plain?  tlu^  patient  u|X)u  his  back  with  a  small, 
hanl  cushion  Ix^tweini  his  shoulders,  and  then  to  press  backward  upon 
the  acromion  or  the  head  of  the  humerus  while  the  elbow  was  posned 
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up  by  an  assistant.  Paulas  JEgineta  made  extension  by  drawing  the 
arm  upward  and  outward^  and  counter-extension  by  the  neck  or  other 
arm,  and  he  also  recommended  the  axillary  pad  with  the  elbow  brought 
close  to  the  side.  Guy  de  Chauliac  placed  his  knee  between  the 
patient's  shoulders  and  drew  them  backward.  These  methods  are  the 
types  of  all  that  have  since  been  used  or  that  are  now  in  use. 

Keduction,  in  short,  is  to  be  sought  by  carrying  the  shoulder  upward, 
outward,  and  backward,  acting  either  directly  upon  it  or  indirectly 
through  the  elbow,  or  using  the  arm  as  a  lever.  Polaillon  recommends 
strongly  a  method  based  upon  the  latter  principle;  standing  behind  the 
patient  he  passes  his  hand  or  forearm  into  the  axilla,  and  draws  upward 
and  backward  with  it,  while  with  the  other  hand  he  presses  the  elbow 
against  the  side  and  thus  forces  the  shoulder  outward. 

In  some  cases  it  is  necessary  to  have  these  efforts  made  by  an  assist- 
ant in  order  that  the  surgeon  himself  may  be  at  liberty  to  make  such 
movements  of  coaptation  as  may  be  needed  to  overcome  the  obstacles 
offered  by  points  or  irregularities  upon  the  surface  when  the  line  of 
fracture  is  transverse  or  nearly  so.  In  transverse  fractures  with  only 
angular  displacement  upward  and  forward  it  is  sometimes  sufficient  to 
make  pressure  upon  the  angle. 

The  physical  obstacles  that  need  to  be  overcome  in  the  treatment  are 
so  great  and  the  success  that  has  attended  the  different  methods  has 
often  been  so  moderate  that  the  number  of  plans  that  have  been  pro- 
posed and  employed  is  very  great,  and  the  history  of  the  treatment 
shows  mainly  a  recurrence  of  periods  marked  at  first  by  elaboration 
and  multiplication  of  details  and  precautions  and  then  by  the  abandon- 
ment of  them  all  and  the  substitution  of  something  very  simple.  The 
results  obtained  by  the  simple  scarf  or  sling  are  often  as  good  as  those 
furnished  by  the  most  elaborate  bandaging,  and  the  discomfort  to  the 
patient  during  treatment  is  much  less. 

The  differences  in  the  methods  depend  in  great  part  upon  the  indi- 
cation which  each  surgeon  has  had  more  particularly  in  mind,  upon  the 
displacement  which  he  sought  to  prevent.  Thus,  in  some  the  special 
object  of  the  dressing  is  to  maintain  the  shoulder  elevated,  in  others  to 
hold  it  back,  and  in  others  again  to  draw  it  outward.  The  type  of  the 
first  class  is  a  band  passing  under  the  elbow  and  forearm  and  around  the 
neck,  the  forearm  lying  across  the  chest.  That  of  the  second  is  a  pos- 
terior transverse  splint  to  the  ends  of  which  the  shoulders  are  made 
fast,  or  an  anterior  transverse  splint  pressing  the  shoulder  back.  That 
of  the  third  is  the  axillary  pad  used  as  a  fulcrum  to  force  the  shoulder 
out  by  pressing  the  elbow  in. 

When  the  patient  is  sufficiently  desirous  to  avoid  any  visible  irreg- 
ularity in  the  outline  of  the  clavicle  to  bear  the  discomforts  of  a 
prolonged  rest  in  bed  without  change  of  position,  and  when  the  dis- 
placement can  be  reduced,  treatment  in  the  recumbent  position  holds 
out  the  best  prospect  of  recovery  without  deformity.  The  patient  should 
be  placed  upon  his  back  (or  rather  upon  her  back,  for  it  is  not  probable 
that  any  one  but  a  lady  whose  social  position  requires  her  neck  to  be 
left  at  times  uncovered  will  submit  to  this  confinement),  upon  a  firm 
mattress  with  the  neck  bent  so  as  to  relax  the  sterno-clcido-mastoid  upon 
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the  injured  Bide,  and  the  elbow  fasteaed  to  the  side  or  chest  or  mlsed ' 
upOD  a  cushion  so  that  the  weieht  of  the  arm  may  teod  somewhat  to 
force  the  shoulder  upward  ana  backward,  anatomically  speakiog.  It 
has  been  recommended  also  that  a  firm  narrow  cushion  be  placed  along 
the  spine  between  the  shoulder-blades,  and  Eobert  preferred  to  have  the 
patient  lie  not  entirely  fiat  upon  the  back,  but  inclined  slightly  toward 
the  uninjured  side.  In  one  case  digital  pressure  was  made  upon  the 
fragmenta  throughout  the  treatment  to  insure  accurate  coaptation. 
Miilgaigiie  suggested  that  blunt  hooks  with  a  strap  fastening  them  to 
the  elbow  or  double  hooks  like  those  he  used  in  fracture  of  the  patella 
might  perhaps  be  substituted  for  the  fingers  of  the  assistant.  The 
position  must  be  kept  practically  unchanged  for  at  least  two,  and  prob* 
ably  for  three,  weeks. 

Mayor's  scarf  or  slino  (Fig.  76)  is  made  of  a  square  of  muslin 
the  diagonal  of  which  is  long  enough  to  extend  easily  around  the  body. 


Velpeau'e  dresslag  tar  ftacture 


The  forearm  is  flexed  at  a  right  augic  and  laid  across  the  breast;  the 
cloth,  folded  diagonally,  is  laid  over  it  and  tied  around  the  body  so 
that  its  folded  border  runs  horizontally  around  an  inch  or  two  above 
the  forearm,  in  front  of  which  the  cloth  hangs  down.  The  free  point 
of  the  trianglp  is  then  brought  up  between  the  forearm  and  the  body, 
and  the  two  folds  of  which  it  is  composed  are  secured,  one  on  either 
side  of  the  neck,  hy  bands  attached  to  the  scarf  behind  and  brought 
forward  over  the  shoulder;  or  the  forearm  is  placed  l»otweeQ  the  folds 
of  tlie  triangle,  the  folded  diagooal  of  which  thus  forms  the  lowest  part 
of  the  dressing,  while  its  ends  are  tied  around  the  body  as  before.  The 
folds  that  form  the  third  point  are  tied  together  about  the  neck. 

This  method  is  suitable  for  fractures  without  much  displacement, 
especially  for  those  in  children  with  untorn  p<'rioateum. 

Velpbau's  DREtwisi;  (Fig.  77)  i:-  more  secure.     It  is  made  with  a 


FBACTUSES  OF  THE  CLAYICLE.  \f^ 

long  roller  bandage.  The  elbow  is  brought  well  in  front  of  the  chest 
and  the  hand  placed  on  the  opposite  shoulder,  and  the  limb  is  drawn 
snugly  np  toward  the  neck  by  successive  turns  of  the  roller  which, 
beginning  at  the  opposite  axilla,  pass  obliquely  across  the  baek,  over 
the  shoulder,  in  front  of  the  arm,  under  the  elbow,  and  back  to  the 
axilla;  after  three  or  four  such  turns  have  been  placed  the  bandage  is 
carried  circularly  aronnd  the  body  oovering  in  the  arm  from  below 
opward.  The  turns  should  be  secured  by  stitching  or  by  soaking  in 
dextrine  or  plaster. 

Sayre's  Dressing  (Figs.  78  and  79).  A  very  convenient  and 
popular  dressing  is  the  one  introduced  by  Prof.  Sayre.  It  is  made  of 
two  strips  of  adhesive  plaster,  each  about  three  inches  wide  and  long 
enough  to  go  once  and  a  half  around  the  body;  one  end  of  the  first 


Tbc  same.    Sevond  piece. 

strap  is  stitched  closely  about  the  arm  just  below  the  a,\illa,  and  the 
other  carried  around  the  chest  from  b<;hind  forward,  as  shown  in  Fig. 
78.  The  second  strap  is  then  carried  fmm  the  top  of  the  shoulder  on 
the  uniDJurcd  side  across  the  back,  under  the  elbow,  and  along  the  fore- 
arm to  the  shoulder  again  (Fig.  79).  The  elbow  should  he  drawn  back 
while  the  first  strap  is  applied,  and  well  forward  while  the  soound  is. 
It  is  a  convenience  to  the  patient  to  have  the  plaster  «irriod  past  the 
ulnar  side  of  the  hand  so  as  to  leave  the  latter  uncovored.  The  action 
of  the  dressing  is  simply  to  press  the  shoulder  ujiward  and  backward, 
and  its  principal  advantage  lies  in  the  solidity  which  tlie  use  of  the 
adhesive  plaster  gives;  sometimes  a  turn  of  a  roller  bandage  is  placed 
under  the  plaster  to  prevent  irritation  or  excoriation. 

The  axilIiAKY  pad,  designed  especially  to  prevent  shortening  by 
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forcing  the  shoulder  outward,  has  been  in  use  for  many  centuries,  and 
reached  its  highest  development  at  the  hands  of  D^ult,  of  whose 
complicated  dressing  it  forms  the  essential  part.  I  believe  that  when- 
ever it  is  large  aud  nrm  enough  to  accomplish  its  object  it  is  dangerous, 
and  whenever  small  enough  to  be  free  from  danger  it  is  useless. 

The  dressings  which  are  intended  mainly  to  draw  the  shoulder  back- 
ward are  modifications  of  the  tigure-of-eiglit  bandage  and  the  posterior 
and  anterior  splints.  The  simple  figure-of-eight  carried  across  the  back 
from  one  sliouWcr  to  the  other,  either  in  muelin  or  pi aater-of- Paris,  I 
have  found  to  interfere  too  much  with  the  circulation  in  the  arms  if  efG- 
ciently  applied.  In  two  cases  of  marked  displacement  which  could  be 
reduced  by  drawing  the  shoulders  back,  but  which  recurred  under  the 
usual  dressings,  I  obtained  a  satisfactory  result  by  the  use  of  a  breast- 
plate made  of  crinoline  soaked  in  plaster  cream  and  covering  the  front 
of  the  chest  and  shoulders.  The  shoulders  were  held  back  and  reduc- 
tion maintained  until  the  plaster  had  set,  and  then  the  position  was 
maintained  hy  a  figure-of-eight  bandage.  The  heavy  ends  of  the 
breast-plate  in  front  of  the  shoulder  prevented  compression  of  the 
axillary  vessels  by  the  bandage,  and  the  dressing  was  worn  with  com- 
fort for  three  or  four  weeks. 


Moore'Hdrcssli 


A  niodificntion  of  tho  figure-of-eight  suggested  by  R^amier  amounts 
almost  to  a  posterior  splint.  Ilr  plareii  a  large,  haixi  square  cushion 
between  the  shonldera  behind  and  carried  a  l)andage  from  each  upper 
corner  over  the  shoidder  aud  under  the  a.\illa  back  to  the  lower  corner. 
Moore,  of  Kochoster,  applied  the  Iwndage  so  as  to  include  the  elbow  as 
well  as  the  shoulder  of  the  affected  side,  seeking  to  make  the  fibres  of 
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the  pectoralis  major  tense  by  drawing  the  elbow  backward.  The  ban- 
dage in  his  dressing  (Figs,  80  and  81)  should  be  about  two  yards  long, 
its  centre  is  placed  under  the  olecranon,  the  forearm  being  flexed  at  a 
right  angle,  the  end  that  is  next  the  body  is  carried  up  between  the  arm 
and  the  side,  in  front  of  and  over  the  shoulder,  across  the  back  and 
under  the  opposite  axilla;  the  other  end  is  carried  around  the  outer 
side  and  front  of  the  elbow,  then  between  it  and  the  side  to  the  back, 
and  across  the  back  to  the  opposite  shoulder,  where  it  is  made  fast  to 
the  first  end.  The  elbow  must  be  drawn  backward  and  pressed  upward. 

Posterior  splints  have  been  made  in  the  form  of  a  cross,  against 
the  arms  of  which  the  shoulders  were  drawn  back,  and  as  iron,  wooden, 
and  pasteboard  splints  crossing  the  back  and  extending  usually  beyond 
the  shoulders,  so  that  the  traction  of  the  bandages  by  which  the  shoul- 
ders were  made  fast  should  be  exerted  in  an  outwai*d  direction  as  well 
as  backward. 

A  fixed  support  shaped  like  the  upper  end  of  a  crutch  and  fastened 
to  the  side  of  the  chest  by  adhesive  plaster  has  been  occasionally  sug- 
gested and  even  used.  Like  the  axillary  pad  it  is  probably  intol- 
erable or  dangerous  if  applied  efficiently. 

It  is  apparent  that  while  many  different  dressings  may  give  good 
results  in  certain  cases,  none  can  be  depended  upon  to  do  so  in  all,  and 
that  the  displacement,  the  shortening,  which  is  the  rule  in  the  adult,  is 
the  result  in  some  cases  of  forces  which  cannot  be  effectually  controlled, 
of  the  obliquity  of  the  fracture,  and  not  infrequently  of  the  indocility 
of  the  patient,  who,  finding  himself  incommoded  by  the  dressing,  shifts 
it  slightly,  but  often,  until  he  obtains  ease  at  the  sacrifice  of  the  object 
it  was  applied  to  secure. 

If  the  fracture  is  without  displacement,  especially  the  subperiosteal 
fracture  of  children,  or  if  the  displacement  shows  but  little  tendency 
to  recur  after  reduction,  the  simple  scarf  or  sling  or  Sayrc's  dressing 
will  answer  every  purpose. 

If,  on  the  other  hand,  the  tendency  to  displacement  is  great,  the 
choice  of  a  method  of  treatment  will  depend  largely  upon  the  character 
and  wishes  of  the  patient.  If  he  is  indifferent  to  the  deformity  or 
intolerant  of  restraint,  it  is  useless  to  attempt  more  than  a  simple 
dressing;  but  if  he  is  willing  to  submit  to  the  confinement,  the  fracture 
may  be  treated  by  dorsal  decubitus  and  digital  pressure  with  a  fair 
prospect  of  success,  or  by  the  plaster-of-Paris  breast-plate  and  figure- 
of-eight  bandage. 

In  simultaneous  fracture  of  the  two  clavicles,  the  dorsal  position  is 
8tn)ngly  to  be  recommended. 

It  is  well  to  place  in  the  axilla  a  pad  of  cotton  wrapped  in  a  com- 
press to  absorb  the  moisture  and  keep  the  opposing  surfaces  from  eon- 
tact  with  each  other;  and  for  the  same  reason  a  compress  sliould  be 
placed  between  the  arm  and  the  body,  wherever  the  two  would  other- 
wise be  in  contact. 

The  dressing  should  be  worn  for  from  fifteen  to  twenty  days  by 
children,  and  twenty  to  thirty  days  by  adults. 


CHAPTER    XVIII. 

FRACTURES  OF  THE  SCAPULA. 

Fhacturis  of  tbc  scapula  clinically  recognized  are  comparatively 
rare,  about  1  per  cent,  of  all  fractures  accordiog  to  tlie  best  statistics  at 
our  command,  but  Lane's'  observations  in  the  dissecting- room  indicate 
tbat  fractures  of  the  acromion  are  very  common  and  must,  therefore, 
usually  pass  unrecognized.  They  are  six  times  as  common  in  men  as 
in  women,  and  in  tbc  great 
majority  of  cases  the  patients 
have  been  between  twenty  and 
fifty  years  of  age. 

The  size  and  shape  of  the 
boue,  and  the  presence  of  three 
irregular  and  promiuent  apo- 
physes permit  a  diversity  of 
fractures  differing  so  greatly 
in  their  mode  of  production 
and  symptoms  that  it  becomes 
necessary  to  consider  tham 
separately.  Most  writers  in 
the  last  hundred  years  have 
made  from  six  to  eight  groupB 
as  follows:  1st,  fractures  of 
the  body;  2d,  fractures  of  the 
inferiorangle;  3d,  fractures  of 
the  npper  angle  and  supra- 
spinous fossa;  4th,  fractures 
of  the  spine;  5tli,  fractures  of 
the  acromion;  Gth,  fractures 
of  the  coracoid  process;  7th, 
fractures  through  the  sunrical 
t™t.™t«  r™<.,„r.«f^.i,. ,^,,.ia.   F™m«of.bo    ^^^^.    g^,,^    fracturcs   of    the 

glenoid  cavity.  Of  these  va- 
rieties the  1st,  4th,  and  6lh  are  by  far  the  most  common;  the  others 
are  extremely  rare. 

] .  Fractures  of  the  Body  of  the  Scapula. 

Fractures  of  the  body  of  the  scapula  are  single  or  multiple.  The 
former  are  confined  to  the  subspinous  fossa,  and  the  direction  of  the 
line  of  fracture  is  transverse  or  oblique.  The  fragments  may  preserve 
their  normal  relations  to  each  other  or  there  may  be  displaoement,  the 

■  Lane ;  Guy's  HoBpllal  Reportt,  IBM,  vol.  illtl.  p.  <18. 
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lower  fragment  shifting  to  either  side  of  the  upper  one  and  overriding 
for  a  greater  or  less  distance.  This  overriding  is  most  marked  on  the 
axillary  side  and  is  due  apparently  to  contraction  of  the  teres  major 
and  serratus,  while  the  lateral  displacement  is  the  result  of  the  continued 
action  of  the  fracturing  force.  In  some  cases  the  fragments  have 
united  after  transverBe  or  oblique  fracture  in  such  a  position  that  they 
touch  or  override  at  one  side  and 
are  separated  at  the  other.  '^°-  **■ 

In  multiple  fractures  the  lesion 
is  extremely  variable,  the  fracture 
may  be  "starred,"  or  comminuted, 
some  of  the  lines  may  be  incom- 
plete, and  the  main  one  may  be  longi- 
tudinal; the  only  condition,  appar- 
ently, under  which  longitudinal 
fmc^re  is  met  with  (Fig.  83). 

The  fracture  may  he  partial,  in 
the  form  of  a  fissure  running  from 
one  border,  or  drcnniscribed,  a  cen- 
tral piece  being  broken  out. 

The  cause  of  the  fracture  has 
almost  always  been  direct  violence, 
usually  a  blow  or  a  fall  upon  some 
angular  object,  but  in  three  reported 
cases  it  appears  to  have  been  caused 
by  muscular  aclion,  as  in  similar 
fractures  of  the  inferior  angle  (q.  v.), 
the  line  of  fracture  being  somewhat 

higher  than  in  the  latter.     The  cases  arc  those  of  Dobson,'  Leidy,' 
and  Hoover.* 

The  objective  symptoms  which  may  be  met  with  arc  irregularity  in 
outline,  abnormal  mobility,  crepitus,  and  ecchymosis.  The  posterior 
border  and  inferior  angle  of  the  bone  can  be  made  prominent  by  carry- 
ing the  elbow  forward  and  iuward,  and  tlien  if  the  linger  is  passed 
along  it  a  transverse  or  oblique  fracture  with  displacement  will  be  cer- 
tainly recognized.  Abnormal  mobility  and  crepitus  can  be  recognized 
by  grasping  the  inferior  angle  and  moving  it  while  the  npjH'r  portion 
is  steadied  by  the  other  hand.  In  multiple  or  partliil  fraittures  with 
depression  the  adjoining  edge  of  bono  may  be  felt  if  the  iwtient  is  not 
too  fat  or  muscular.  The  precaution  should  always  be  takf;n  to  make 
a  comparison  with  the  other  scapula,  and  the  normal  ridffos  along  the 
borders  and  at  the  base  of  the  spiuo  should  be  borne  in  niimi,  Ecchy- 
mosis, unless  due  to  the  action  of  the  violence  upon  tlic  soft  parts, 
seldom  appears  until  after  the  lapse  of  a  few  days. 

Localized  pain  on  pressure  and  on  movement  of  the  arm  is  a  con- 
stant symptom,  and  may  make  it  impossible  for  tlie  patient  to  ex- 
tend his  arm  horizontally  and  directly  forward  because  it  is  so  much 


'  Hoover:  Uedlcal  knd  Sur^^cal  Kepone 
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increased  by  the  contraction  of  the  muscles  concerned  in  this  move- 
ment. 

The  coarse  in  the  simpler  cases  ends  in  recovery  in  four  or  five  weeks, 
usually  with  preservation  of  function  even  if  union  has  taken  place 
with  some  unreduced  displacement.  Multiple  fractures  are  more  dan- 
gerous because  of  the  greater  probability  of  suppuration  at  or  in  the 
neighborhood  of  the  fracture,  and  of  course  if  the  fracture  is  a  com- 
pound one  the  danger  is  still  greater.  In  a  very  few  instances  there 
nas  been  much  disability  due  to  failure  of  union  or  to  union  with  dis- 
placement and  exuberant  callus.  Gurlt  quotes  an  example  of  the 
former  in  which  the  patient  was  unable  to  raise  his  hand  to  the  back 
of  his  neck,  and  one  of  the  latter  in  which  the  disability  was  almost 
complete  and  all  communicated  movements  of  the  arm  and  shoulder 
painful. 

Treatment.  In  simple  fracture  without  displacement  no  other  treat- 
ment is  needed  than  immobilization  of  the  arm  and  shoulder  during 
the  length  of  time  necessary  for  consolidation.  If  displacement  exist 
it  must  be  corrected,  if  possible,  by  placing  the  arm  and  shoulder  in 
various  positions  and  pressing  upon  the  fragments  with  the  hands 
in  the  directions  indicated  by  the  displacement.  When  the  latter  is 
reduced  as  far  as  possible  the  arm  and  shoulder  must  be  immobilized 
by  binding  the  arm  to  the  side  or  merely  supporting  it  in  a  sling,  and 
a  broad  strip  of  adhesive  plaster  may  be  laia  across  the  scapula  to  aid 
its  immobilization. 

In  comminuted  fractures  the  principal  indication  is  to  prevent  the 
severe  inflammatory  reaction  which  is  so  likely  to  follow  the  bruising 
and  laceration  produced  at  the  same  time  by  the  extreme  violence  that 
has  caused  the  fracture.  If  the  fracture  is  compound  it  must  be 
explored  through  the  wound  and  treated  in  accordance  with  the  prin- 
ciples elsewhere  laid  down,  and  it  is  prudent  in  such  cases  to  remove 
partly  adhoniut  fragments  which  could  be  safely  left  after  fracture  of 
other  bones,  whenever  by  such  removal  a  free  outlet  that  would  other- 
wise  be  lacking  is  supplied  to  matter  that  may  accumulate  on  the  under 
(costal)  surface  of  the  bone.  The  experience  furnished  by  fracture  of 
other  flat  bones,  the  skull  and  sternum,  shows  the  probability  of  sup- 
puration on  the  under  side,  and  in  a  few  cases  of  fracture  of  the  scapula 
pus  has  formed  in  this  manner  and  caused  much  trouble  by  burrowing 
down  the  side. 

2.  Fractures  of  the  Inferior  Angle. 

These  are  included  by  some  witers  in  the  group  of  fractures  of  the 
body  of  the  scapula,  from  which  they  differ  merely  by  the  proximity 
of  the  line  of  fracture  to  the  lowest  part  of  the  bone,  but  as  they  pre- 
sent a  more  constant  and  \vell-clefined  displacement  which  cannot  be 
readily  overcome  or  prevented  they  deserve  separate  mention.  The 
recorded  instances  of  separate  fracture  are  not  very  numerous.  Gren- 
soul  reported  oue  produced  by  muscular  action;  the  patient  saved  him- 
self from  falling  to  the  ground  while  descend! Uij:  a  sharp  incline,  either 
by  catching  hold  of  some  support  or  by  falling  backward  upon  his 
outstretched  hand;  the  abstracts  of  the  report  are  not  very  clear  upon 
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this  point.  A  triangular  piece  corresponding  to  the  inferior  angle  was 
detached  from  the  scapula  and  displaced  forward  and  upward^  and  could 
be  moved  independently  and  with  crepitus.  Gensoul  attributed  the 
fracture  to  the  sharp  contraction  of  the  teres  major.  Giiinard^  reports 
a  second  case  and  Quotes  a  third^'  the  only  one  he  could  find.  He 
adds  a  detailed  study  of  fractures  of  the  body  and  inferior  angle  by 
muscular  action  and  quotes  the  reports  of  all  the  known  cases.  The 
histories  of  these  cases  and  of  those  of  fracture  of  the  body  suggest  the 
possibility,  even  the  probability,  that  muscular  contraction  was  the 
cause  in  many  others  in  which  the  history  of  a  fall  upon  the  back  led 
to  the  easy  assumption  of  fracture  by  direct  violence. 

Symptoms.  The  symptoms  are  clear  and  unmistakable:  displace- 
ment of  the  fragment  forward  and  upward  by  the  combined  action  of 
the  serratus  magnus  and  teres  major;  abnormal  mobility  recognized  by 
grasping  the  fragment  with  one  hand  and  moving  it,  or  by  fixing  it 
with  one  hand  and  moving  the  scapula  with  the  other;  and  crepitus. 
In  one  case^  the  displacement  was  said  to  have  been  downward. 

The  displacement  is  difficult  to  maintain  reduced,  because  the  small- 
ness  of  the  fragment  prevents  efficient  control  of  it,  and  the  tonicity  of 
the  muscles  tends  constantly  to  draw  it  away;  but  while  this  ensures 
some  deformity  it  is  slight  and  does  not  add  seriousness  to  the  prognosis. 

3.  Fractures  of  the  Upper  Angle. 

These  are  very  rare.  Gurlt  gives  a  figure  of  a  specimen  preserved 
in  Dresden,  and  Hamilton  of  one  in  Philadelphia.  In  the  latter  a 
fissure  extends  well  into  the  subspinous  fossa.  In  both  repair  has 
taken  place  without  much  displacement.  Gurlt  records  two  cases 
observed  during  life;  in  each  the  injury  was  the  result  of  a  fall  upon 
the  back;  in  one  there  was  no  displacement,  in  the  other  the  fragment 
was  drawn  upward  and  inward  by  the  levator  anguli  scapula?.  Texier* 
reports  a  case;  the  cause  was  direct  violence;  prompt  recovery. 

Treatment.  The  treatment  is  to  immobilize  the  arm  and  shoulder  in 
the  position  that  is  most  comfortable,  securing  the  scapula  with  a  body 
bandage  or  strips  of  adhesive  plaster,  and  the  arm  by  binding  it  to  the 
bodv  with  the  forearm  flexed  across  the  chest. 


4.  Fractures  of  the  Spine  of  the  Scapula. 

There  are  no  known  specimens  of  isolated  fracture  of  the  spine  of 
the  scapula,  and  our  only  knowledge  of  them  is  clinical.  In  the  few 
I  have  seen  the  diagnosis  was  readily  made  by  recognition  of  the 
abnormal  mobility,  with  crepitus, of  the  fragment,  and  sometimes  of  an 
irregularity  in  the  outline  of  the  spine. 

l^eatment.  The  treatment  is  as  before;  immobilization  of  tlie  arm 
in  a  suitable  position,  and  local  antiphlogistic  remedies  if  required. 

1  Goinard  :  Archives  g6n<}rale8  de  Mini..  April,  18%. 
>  Sabatier :  Union  M6dicale.  1857,  p.  397. 

•  Denuc^ :  Joum.  de  MM.  de  Bordeaux,  1892,  vol.  i.  571. 

*  Texier :  Joum.  de  M<kl.  de  Bordeaux,  April  5, 1896. 
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5.  Fracture  of  the  Acromion. 

The  alleged  frequency  of  this  fracture  has  been  called  in  question  by 
those  who  consider  most  of  the  museum  specimens  examples  either  of 
a  traumatic  separation  of  the  epiphysis  or  of  non-ossification.  The 
former  would  still  belong  under  the  head  of  fractures,  and,  even  if  we 
exclude  the  others,  there  are  still  clinical  instances  in  sufficient  number 
to  make  the  lesion  one  of  the  most  common. 

The  acromion  is  exposed  to  fracture  by  blows  received  directly  upon 
it,  and  also  through  the  humerus,  as  in  a  fall  upon  the  elbow,  and  occa- 
sionally by  muscular  action.  The  line  of  fracture  is  usually  perpen- 
dicular to  the  axis  of  the  apophysis,  but  is  sometimes  oblique.  It  lies 
most  frequently  either  in  front  of  the  acromio-clavicular  joint  or  at 
the  root  of  the  acromion,  rarely  at  an  intermediate  point. 

The  symptoms  are  those  of  fracture,  and  of  the  contusion  if  the 
agmcy  has  been  direct  violence;  and  as  the  latter  are  prominent  and 
may  obscure  the  former,  a  fracture  may  be  mistaken  for  a  simple  con- 
tusion. The  signs  common  to  both  are  ecchymosis,  local  or  extending 
down  the  arm,  swelling,  and  pain.  The  additional  signs  of  fracture 
are  increase  of  the  local  pain  on  pressure  and  on  moving  the  arm, 
usually  complete  inability  to  abduct  the  arm,  displacement,  abnormal 
mobility,  and  crepitus. 

The  displacement  Varies  with  the  position  and  extent  of  the  fracture. 
If  the  latter  involves  only  the  outer  end  of  the  apophysis,  the  displace- 
ment is  slight  and  downward  by  the  contraction  of  the  attached  fibres 
of  the  deltoid,  the  shoulder  loses  a  little  of  its  roundness  in  consequence, 
but  the  head  of  the  humerus  retains  its  place.  If  the  fracture  is  near 
the  base  of  the  apophysis,  the  weight  of  the  arm  tends  to  draw  the 
fragment  downward  and  inward,  turning  it  upon  the  outer  end  of  the 
clavicle  as  a  centre,  and  the  shoulder  is  flattened.  The  finger  passed 
along  the  spine  recognizes  an  irregularity  in  the  outline,  usually  a 
depression  of  the  outer  fragment,  but  sometimes  an  elevation  or  a 
transverse  groove  or  gap  in  which  the  end  of  the  finger  can  rest. 

Crepitus  can  often  be  got  by  lifting  the  elbow  directly  upward,  so 
as  to  push  up  the  acromion,  or  by  abducting  the  arm;  and  abnormal 
mobility  must  be  sought  by  varied  manipulations  of  the  apophysis  and 
by  moving  the  arm. 

The  commonest  functional  disturbance  is  the  inability  to  raise  the 
arm,  although  this  is  not  a  constant  symptom,  while  the  power  of  rota- 
tion is  preserved  unaltered,  even  if  somewhat  painful. 

Bony  union  appears  to  be  the  exception,  the  fragments  uniting  by  a 
fibrous  bond  of  greater  or  less  length  and  solidity;  the  rupture  or  the 
preservation  of  the  periosteum  must  be  of  almost  controlling  impor- 
tance in  determining  tlie  character  of  the  union.  Apparently,  bony 
union  takes  place  only  when  the  fragments  remain  in  close  contact. 
In  one  case  the  distal  fragment  became  necrosed  and  was  cast  out, 
apparently  in  consequence  of  the  excessive  inflammation  of  the  over- 
lying soft  parts. 

Treatment.  The  treatment  consists  in  reduction  of  the  displacement 
by  pressing  the  head  of  the  humerus  upward  against  the  acromion,  and 
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iog  it  in  tbiBpositioD  bj  a  band^;e  passing  about  the  body  and 
the  shoulder.     The  dressing  should  be  worn  for  about  three  weeks, 

6.  Fracture  of  the  Ooncoid  Process. 

This  may  be  caused  by  muscular  action  or  by  direct  or  indirect  vio- 
lence; Id  the  former  the  causative  effort  is  sometimes  comparatively 
slight — wringing  wet  clothes  in  one  case — but  more  often  is  a  powerful 
effort  made  with  the  arm.  In  fractures  by  direct  violence  otber  boues 
— ribs,  arm,  clavicle^ — are  usually  coiacideutly  broken;  those  by  indi- 
rect violence  appear,  according  to  the  observations  of  Lane,'  to  be  most 
commonly  produced  by  pressure  of  the  Up  of  the  process  agaiust  the 
clavicle  in  forced  flexion  of  the  shoulder;  other  instances  are  those  in 
which  the  fracture  is  produced  by  the  impact  of  the  dislocated  head 
of  the  humerus. 

The  line  of  fracture  is  usually  about  an  inch  behind  the  beak  of  the 
process,  but  sometimes  is  further  back,  passing  close  to  the  upper  edge 
of  the  glenoid  cavity  in  a  line  that  corresponds  so  nearly  to  the  positioD 
of  the  epiphyseal  cartilage  that  some 
observers  consider  some  specimens  to  Fio.  M. 

be  examples  of  separation  of  the  epi- 
physis, or  even  simply  of  delay  in 
ossitication.  Normally  this  conjugal 
cartilage  ossifies  at  about  the  fourteenth 
year.  Bennett'  published  a  case  of 
separation  of  the  epiphysis,  verified  by 
autopsy,  in  a  child  six  years  old.  Id 
one  of  Malgaigne's  and  in  two  of 
Gurlt's  cases,  the  end  of  the  process 
was  also  split  longitudinally  into  two 

pieces,  one  remainmg  attached  lo  the  Fraciure  of  the  comcoia  p 
tendon  of  the  biceps,  the  other  to  that 
of  the  pectoralis  minor.  The  displacement  ts  seldom  great,  because 
the  fragment  is  prevented  from  yielding  to  the  action  of  the  attached 
muscles  by  the  coraco-clavicular  ligament;  still,  in  one  of  the  lust- 
mentioned  cases  the  fragments  were  displaced  more  than  half  an  inch 
downward. 

Symptoms.  The  symptoms  are  abnormal  mobility  and  crepitus,  but 
are  not  easily  recognized,  especially  if  the  soft  parts  be  niiieh  brui.sed 
and  swollen;  the  depth  at  which  the  process  is  placed,  and  the  thick- 
ness of  the  overlying  muscles,  make  it  difficult  to  grasp  the  process 
between  the  fingers  or  to  appreciate  its  independent  mobility.  I  have 
also  noticed  localized  pain  on  forcible  voluntary  adduction  and  flexion 
of  the  arm. 

The  fracture  in  itself  involves  no  danger  to  life,  and  no  probable 
disability,  although  the  uuiou  is  seldom  bony.  Of  six  specinions  exam- 
ined by  Gurlt  bony  union  was  found  in  only  one;  in  four  rases  men- 
tioned  by  him  of  which  our  knowledge  is  only  clinical,   mobility 
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pyrsisiwi  in  two.  This  failure  of  UDion  does  not  seem  to  cause  any 
loss  of  function.  In  Hulme's  case  the  union  was  firm  but  tlie  frag- 
ment somewhat  displaced  downward. 

Treatment.  The  treatment  must  lie  directed  to  immobilizing  the  arm 
in  a  position  which  will  relax,  an  well  as  may  be,  the  muscles  attached 
to  the  process.  Theoretically,  the  best  position  is.  that  in  which  the 
forearm  is  flexed  and  the  elbow  carried  across  the  front  of  the  chest, 
but  this  cannot  be  carried  out  thoroughly  without  causing  more  dis- 
comfort than  the  benefit  to  be  obtained  by  it  will  warrant;  and  it  is 
best,  therefore,  simply  to  fix  the  arm  against  the  side  with  the  forearm 
comfortably  flexed. 

7.  Fractures  of  the  Neck  of  the  Scapula. 
Under  this  term,  following  (iurlt,  1  include  not  only  fractures  which 
pass  from  the  suprascapular  notch  to  the  axillary  liorcierof  the  scapula 
in  a  direction  parallel  to  the  surface  of  the  glenoid  cavity  but  also  those 
which  begin  in  front  of  the  base  of  tlie  coraeoid  process  {sometimes 
even  within  the  articular  border)  and  pass  obliquely  downward  and 
backward  to  the  axillary  border.  There  is  no  known  example  of  frac- 
ture running  close  behind  and  parallel  to  the  glenoid  fossa  along  what 
is  sometimes  termed  the  anatomical  neck. 

The  small  anterior  fragment  alsvays  carries  with  it  the  attachment  of 
(he  triceps  and  usually  the  entire  coraeoid  process;  but  the  ligaments 
which  bind  the  coraeoid  process  to  tfae 
clavicle  and  acromion  remain  untom,  as 
does  also  a  ligament  extending  from  the  ' 
under  surface  of  the  spine  of  the  scapula 
to  the  edge  of  the  glenoid  cavity,  and  they 
limit  the  displacement. 

The  cases  in  which  this  fracture  has 
been    verified   by  dissection   are   six   in 
number:  the  cases  of  Duveruey,  Neill, 
and  Spcnce,  a  specimen  in  the  museum 
of  Guy's  Hospital  and  another  in  that 
of    the   Royal   College   of    Surgeons  at 
London,  and  one  found  by  Lane.      Gurit 
describes   the  first    three,   and    Flower* 
mentions  the  next  two.     The  exact  char^ 
acter   of   NeillV  case   is   uncertain;   in 
SpenceV  (Fig.  86)  the  fracture  passed  in  front  of  the  coraeoid  pro- 
cess; in  the  others  it  appears  to  have  passed  through  the  suprascapular 
notch. 

Oanae.  The  cause  has  been  a  fall  or  blow  upon  the  shoulder;  May' 
reported  a  case  caused  iu  a  girl  by  the  effort  of  placing  a  handkerchief 
about  her  neck,  but  it  seems  more  probable  from  the  description  that 
the  injury  was   a  fracture  of  the  coraeoid. 


:S' 


t  ■  HolnieMi  ByBUMD  of  Surger]'.  Am.  ed.,  to).  I,  p.  8J< 
AinerLdii  Jduth  Med.  SricDcca.  new  ser.,  IS&8.  vol. 
9 1  Edinburgh  Medlc&l  Journal.  Jane.  IS63,  p.  lilSt. 
London  Medical  Ga»tte,  16*2-43,  p.  19. 
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Farabeuf  found  that  if  the  anterior  portion  of  the  capsule  was  made 
tense  by  outward  rotation  of  the  arm  the  neck  could  be  broken  by  a 
blow  on  the  back  of  the  head  of  the  humerus  or  by  one  upon  the 
elbow  if  the  arm  was  also  directed  backward. 

Symptoms.  The  symptoms  of  the  fracture  are  the  flattening  of  the 
shoulder,  the  prominence  of  the  acromion,  the  absence  of  the  head  of 
the  humerus  irom  the  axilla  (where  it  would  be  found  if  the  injury 
were  a  dislocation),  the  easy  reduction  of  the  displacement  by  raising 
the  elbow,  its  immediate  return  when  the  support  is  withdrawn  from 
the  elbow,  and  the  crepitus  which  accompanies  these  movements.  In 
two  of  Gurlt's  cases  the  fragment  could  be  felt  in  the  axilla.  The 
power  of  voluntary  motion  of  the  arm  is  lost,  but  passive  move- 
ments are  free,  and,  within  certain  limits,  painless.  On  the  other 
hand,  manipulations  which  reduce  the  displacement  or  bring  out  crepi- 
tus cause  much  pain.  Sometimes  the  lower  edge  of  the  fragment  can 
be  felt  in  the  posterior  and  outer  part  of  the  axilla  as  a  hard  movable 
body  which  can  be  pushed  upward,  with  pain  and  crepitus,  but  falls 
back  as  soon  as  the  pressure  is  removed.  In  a  case  reported  by  Ash- 
hurst,^  crepitus  was  obtained  by  grasping  the  parts  between  the  fingers 
on  the  shoulder  and  the  thumb  deep  in  the  axilla  and  rotating  the  arm. 
There  was  very  slight  displacement.  In  a  personal  case  a  point  of 
pain  on  pressure  could  be  found  by  passing  the  finger  high  up  along 
the  axillary  border  of  the  scapula. 

The  most  characteristic  symptom  is  the  easy  reduction  and  the  imme- 
diate return  of  the  displacement,  and  it  is  this  which  distinguishes  it 
most  sharply  from  dislocation  of  the  humerus,  the  prominent  symp- 
toms of  which  are  so  similar. 

Progm)8is.  According  to  Gurlt,  bony  union  is  the  rule,  fibrous  union 
the  exception,  but  in  both  cases  with  slight  displacement  of  the 
fragment  forward  and  downward.  His  collection  contains  only  two 
cases  of  fibrous  union;  in  one  the  patient  had  fair  use  of  the  arm,  in 
the  other  the  limb  was  entirely  useless.  In  the  cases  where  bony 
union  was  secured,  repair  was  complete  in  from  four  to  .seven  weeks  ; 
iQ  some  there  was  slight  diminution  of  the  usefulness  of  the  limb, 
but  in  the  majority  its  use  was  fully  regained. 

Treatment.  It  is  doubtful  if  the  parts  can  be  supported  by  any  dress- 
ing so  perfectly  that  union  without  any  displacement  can  be  secured. 
The  indications  of  treatment  are  to  oppose  the  constant  displacement 
downward  and  forward  or  inward  by  supporting  the  elbow;  probably 
the  dressing  which  I  have  found  so  efficient  in  dislocation  of  the  acro- 
mial end  of  the  clavicle  (q.  v.)  would  answer  the  purpose  if  the  ends 
of  the  plaster  strip  were  carried  further  inward  on  the  shoulder. 

8.  Fracture  of  the  Glenoid  Cavity. 

In  almost  all  the  instances  that  are  on  record  this  fracture  has  been 
discovered  post  mortem  or  during  operation  after  dislocation  of  the 
shoulder.      It  is  thought  to  be  not  uncommon,  but  as  the  diagnosis 

»  Asbburat :  Trans.  Coll.  of  Physicians,  Phlla.,  1875,  3d  ser.,  vol.  i.  p.  G9. 
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is  very  difficult  its  frequency  cannot  be  determined.  Usually  the 
fracture  is  of  the  inner  border  of  the  articular  surface,  but  sometimes 
the  outer  or  lower  border  has  been  broken  off;  and  Flower  says  that 
fractures  have  been  found  running  across  the  glenoid  fossa  and  even 
splitting  it  into  several  portions.  Poland^  showed  a  specimen  of  stellate 
fracture  of  the  fossa  with  three  lines  radiating  thence  to  the  body; 
there  was  also  fracture  of  the  acromion,  hut  no  dislocation.     Agnew 

Sives  a  similar  figure,  but  does  not  state  the  source  from  which  it  was 
erived. 

Symptoms.  The  symptoms  cannot  be  described  because  no  case 
appears  to  have  been  recognized  during  life;  and  it  seems  unlikely 
that  a  diagnosis  could  be  made  with  any  positiveness.  The  fragment 
is  small  and  not  accessible  to  direct  manipulation,  so  that  the  only 
symptoms  would  be  those  of  a  dislocation  together  with  crepitus  on 
I^eduction,  and  perhaps  a  ready  recurrence  of  the  dislocation — signs 
that  may  be  present  under  a  variety  of  circumstances. 

Treatment.  Treatment  must  be  limited  to  reduction  and  immobili- 
zation, and  the  latter  should  be  more  complete  and  better  guarded  than 
after  a  simple  dislocation,  because  of  the  greater  ease  with  which  the 
head  of  the  humerus  can  escape  from  the  glenoid  cavity  when  the  rim 
of  the  latter  is  broken. 

I  Poland  :  British  Medical  Journal,  January  23, 1892. 


CHAPTER    XIX. 

FRACTUEES  OF  THE  HUMERUS. 

The  tables  in  Chapter  I.  show  that,  while  fractures  of  the  upper 
extremity  (ioclndiag  the  clavicle)  constitute  more  than  half  of  all 
fractures,  those  of  the  humerus  are  less  than  4  per  cent,  of  all,  and 
this  bone  is  less  frequently  broken  than  either  the  clavicle,  radius,  or 
ulna.  Different  tables  of  statistics  show  great  variations  in  the  rela- 
tive frequency  of  the  fractures  of  the  different  portions  of  the  bone, 
some  giving  the  greatest  number  to  the  shaft,  others  to  the  lower  end, 
but  all  agree  in  giving  the  greatest  frequency  to  the  first  twenty  years 
of  life. 

The  different  varieties  of  fracture  may  be  most  conveniently  studied 
by  arranging  them  in  three  groups :  fractures  of  the  upper  end,  frac- 
tures of  the  shaft,  and  fractures  of  the  lower  end,  although  the  first 
and  third  groups  severally  contain  varieties  which  differ  materially 
from  one  another. 

For  a  remarkable  case  of  longitudinal  fracture  extending  the  entire 
length  of  the  bone  which  cannot  be  placed  in  any  one  of  these  groups, 
the  reader  is  referred  to  page  27. 

1.  FRACTURES  OF  THE  UFFER  END  OF  THE  HUMERUS. 

The  fractures  of  this  region  include  fissures  and  chippings  of  the 
articular  head,  fractures  of  the  tuberosities,  of  the  anatomical  neck,  and 
along  the  epiphyseal  line,  and  a  group  comprising  the  great  majority 
of  fractures  in  this  region  in  which  the  line  of  fracture  crosses  the  bone 
in  a  variety  of  ways  between  the  anatomical  neck  and  the  lower  bor- 
der of  the  surgical  neck,  which  is  commonly  drawn  at  the  insertions 
of  the  teres  major  and  pectoralis,  and  which  includes  fractures  pro- 
duced by  compression,  so-called,  cross-strain,  and  torsion.  Above, 
this  group  unites  with  or  closely  approaches  fractures  of  the  anatomical 
neck,  and  below  with  oblique  and  comminuted  fractures  of  the  adjoin- 
ing portions  of  the  shaft.  Its  upper  limit  may  be  placed  at  those  frac- 
tures which  pass  along  or  very  close  to  the  lower  (inner  and  posterior) 
portion  of  the  anatomical  neck  and  then  reach  the  outer  side  through 
the  greater  tul)erosity;  the  lower  limit  may,  for  clinical  reasons,  be 
conveniently  placed  low  enough  to  include  even  quite  oblique  fractures 
in  which  one  end  of  the  line  rises  to  the  surgical  neck.  Between  those 
at  the  upper  limit  and  fractures  of  the  anatomical  neck  arc  some  in 
which  the  line  is  doubled  on  the  outer  side — a  fracture  of  the  anatomical 
neck  with  a  second  line  passing  through  the  tuberosities  from  about  the 
middle  of  the  first.  As  these,  like  pure  fractures  of  the  anatomical 
neck,  are  frequently  associated  with  anterior  dislocation  of  the  shoulder. 


212  FRACTURES, 

and  as  they  lack  the  clinical  characteristics  of  the  lower  fractures^  I 
shall  describe  them  in  the  same  section  with  fractures  of  the  anatomical 
neck,  but  under  a  separate  title — fractures  thrtmgh  the  tuberosities  ;  their 
lower  line  is  the  same  as  that  of  the  highest  of  the  main  group  (frac- 
tures of  the  surgical  neck),  the  distinction  lying  in  the  addition  of  a 
line  along  the  anatomical  neck  detaching  the  head.  The  lower  main 
group  is  characterized  clinically  by  the  fact  that  the  upper  fragment  is 
peculiarly  subject  to  the  unopposed  action  of  the  scapular  muscles;  a 
separate  class  is  made  of  separation  of  the  epiphysis  in  the  young,  but 
fractures  in  the  adult  wliich  follow  in  the  main  the  former  line  of  the 
conjugal  cartilage  are  not  separated  from  the  main  group. 

In  this  section,  then,  will  be  considered  fractures  of  the  head,  of  the 
anatomical  neck,  through  the  tuberosities,  of  the  tuberosities,  and  of 
the  surgical  neck,  and  separation  of  the  epiphysis. 

A.  Fractures  of  the  Head. 

Simple  fissures  or  partial  fractures  of  the  head  of  the  humerus  with- 
out associated  fracture  of  the  tuberosities  or  surgical  neck  are  very  rare. 
To  the  two  instances  which  Gurlt  quotes  from  Gusselin  and  Gross* 
may  be  added,  I  think,  three  others,  one  described  by  Malgaigne,^  the 
other  two  by  Houel. 

Houel's  first  case  is  a  specimen  in  the  Mus6e  Dupuytren;  about  one- 
third  of  tlie  head  of  the  humerus  has  been  broken  off  and  has  reunited. 

His  second  case,  also  in  the  same  museum,  is  a  specimen  of  fracture 
through  the  head  separating  a  thin  fragment  entirely  covered  with 
articular  cartilage.  The  fragment  was  turned  completely  over  and  not 
united.  The  patient  was  an  old  woman  and  died  seven  or  eight  months 
after  the  receipt  of  the  injury. 

The  cases  are  much  more  numerous  in  which  the  articular  surface  is 
fractured  in  connection  with  fracture  of  adjoining  parts;  and  in  ante- 
rior dislocation  of  the  shoulder  (q.  v.)  deep  indentation  or  bruising  of 
the  surface  of  tlie  head  by  the  edge  of  the  glenoid  fossa  is  apparently 
not  infrequent. 

B.  Fracture  of  the  Anatomical  Neck,  and  Fracture  Through  the 

Tuberosities.* 

Fracture  of  the  anatomical  neck,  without  an  additional  line  of  frac- 
ture through  tlie  tuberosities,  is  apparently  a  very  rare,  and  also  a  very 
obscure,  injury,  except  in  association  with  anterior  dislocation  of  the 
shoulder.  Although  it  is  described,  and  the  means  of  diagnosis  given, 
in  all  systematic  works  upon  the  subject,  it  must  be  admitted,  I  think, 
that  our  knowledge  of  it  is  extremely  scanty  and  uncertain,  being 
limited  to  a  few  specimens  aud  to  a  few  cases  clinically  observed  in 
which  the  diagnosis  remains  more  or  less  doubtful.  The  reported 
specimens  of  fresh  fracture,  without  dislocation  or  additional  fracture 

1  Gross'  Siiri^cn-.  lifth  ed..  vol.  i.  p.  985.  -  MalgaiKne's  Atlas,  Plate  iv.  Fig.  2. 

8  It  is  to  \)Q  noted  that  some  writers  include  tKjth  forms  under  the  title  *'  Fracture  of  the  AliAtom- 
cal  Neck." 
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through  the  tuberoaities,  are  tbose  of  Boyer*  and  Spcnoe,''  both  paticots 
were  aged,  and  in  each  the  iDJuiy  waB  caused  by  a  fall  upon  the  shoul- 
der. The  reported  specimens  from  oases  in  which  the  fracture  was 
associated  with  dislocation  are  more  numerous,  hut  in  so  many  of  ?uoh 
cases  associated  fracture  of  the  tuberosities,  generally  without  displace- 
ment, it)  mentioned  that  it  seems  probable  it  may  have  been  overlooked 
or  passed  without  comment  in  many  of  the  others.  These  specimens 
have  been  obtained  in  the  course  of  operations  undertaken  for  the 
removal  of  the  dislocated  head  or  for  the  reduction  of  the  dislocation. 
Usually  the  head  remains  attachetl  to  the  shaft  by  a  strip  of  perios- 
teum or  capsule,  and  in  one  case  (McBurney)  the  line  of  fracture 
diverged  from  the  neck  and  split  off  a  thin  piece  of  the  shaft  adjoining 
the  lowest  portion  of  the  head. 

The  clinical  cases  are  obscure,  even  uncertain.  Kocher'  reports  three 
cases  in  which  he  thought  this  diagnosis  could  be  made.  The  first  was 
a  man  seventy-nine  years  old  who  fell  from  a  height  upon  his  side; 
the  shoulder  was  swollen;  no  deviation  of  the  axis  of  the  arm;  short- 
ening half  a  centimetre;  active  motion  lust,  passive  motion  gave  dis- 
tinct crepitus.  The  head  projected  in  front  below  the  acromion  and 
could  be  drawn  downward  away  from  it  so  that  the  finger  could  be 
passed  in  beneath  the  acromion  and 

could  there  feel  behind   the  fulness  ^o-"-  ^°  ^■ 

<A  the  head  [tuberosity]  in  ihe  region 
of  the  anatomical  neck  the  edge  of 
the  lower  fragment  directed  back- 
ward. In  the  second  case,  also  a  fall 
upon  the  side,  the  patient  was  nine- 
teen years  old,  and  the  edge  could 
be  similarly  felt;  movements  were 
very  painful.  The  third  patient  was 
a  woman  sixty-one  years  old;  the 
cause  a  fall  upon  the  front  of  the 
shoulder.     Slieht  swelling,  pain,  loss       „  ^  ^,    ,  ,      ^  „ 

,    ,  .  ^      .  ^     \",-  t         SuppoMd  dlap]«c«menl  and  line  of  frac- 

of    function,    crepitus    on    rotation    of      [„„  of  anBIomloal  neck  of  the  humeniB. 

the  arm;  displacement  of  the  upper    {Kocheri 
fragment  upward  could  be  felt.   Figs. 

86  and  87  represent  his  conception  of  the  fracture  and  the  displace- 
ments. 

1  have  seen  only  one  case  in  which  the  diagnosis  seemed  prolxible. 
The  patient,  whom  I  presented  to  the  New  York  Surgical  Sncicty,' 
was  a  man  about  thirty-five  years  old,  who  had  fallen  on  his  hack  in 
front  of  a  horsc-rar  in  such  a  way  that,  as  the  car  passed  over  him,  Ihe 
edj^  of  the  front  platform  caught  against  Ills  right  dhow  and  pressed 
the  humerus  with  great  force  against  the  Hcapulu.  SwuIHng  and  pain 
at  the  shoulder,  complete  loss  of  function;  the  tuberosities  rotated  with 
the  shaft;  the  acromion,  coracoid,  and  neck  of  tlie  snipula  were  unin- 
jured; pressing  the  arm  upward  against  the  acromion  gave  pain  and 

I  Bnrer:TniU*deaMsl»ill«iChlrurjlcaileB,  1>-31,  vol.  lli.p.  1(9. 
>  tfpenre:  EVUnbiinfa  MedicHl  Joiinml.  imw.  v<il.  v.  |>.  IHu. 
»  Knclier  :  enkilnch  wirhilger  Fnikiurf.irinen,  W»\. 
'  attniMMi;  New  York  MedlcHlJournHl.  Matuh  19, 1!<91,  p.  310, 
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was  accompanied  by  crepitus.  He  was  treated  in  the  recumheDt  poei- 
tioD  witb  moderate  contiDuous  tractioD  for  five  weeks,  aad  made  % 
complete  recovery. 

Od  another  ocoasion  I  had  an  opportunity  to  examine  an  undoubted 
case.  The  patient  had  suffered  the  fracture  with  dislocation,  and  I 
was  able  clearly  to  recognize  the  small,  movable  upper  fragment  iu  the 
axilla.  Under  anaesthesia  I  was,  fortunately,  able  to  reduce  the  dis- 
location, and  then,  being  in  presence  of  a  fracture  of  the  anatomical 
neck  without  dislocation,  I  examined  it  carefully  in  order  to  asoertain, 
if  possible,  a  means  of  diagnosis;  but  I  could  detect  nothing  abnormal, 
no  deformity,  no  crepitus;  after  the  ansesthesia  had  ended,  pressure 
upward  at  the  elbow  or  backward  at  the  front  of  the  ahoulder  caused 
pain. 

This  shows  that  the  fracture  can  exist  without  other  symptom  thaa 
pain  on  pressing  the  fragments  together,  and  that  crepitus  on  moderate 
movements  of  the  limb  may  be  at^nt;  which,  indeed,  is  not  surpriang 
when  it  is  remembered  how  easily  the  head  can  move  in  its  socket  and, 
consequently,  how  likely  it  is  to  share  in  the  movement  of  the  lower 
fragment  if  it  is  at  all  closely  connected  with  it  by  irregularities  of  the 
line  of  fracture.  Probably  the  most  that  can 
^'^  ^-  be  said  in  any  case  is  that  there  is  a  fracture 

above  the  surgical  neck,  but  whether  it  is  potely 
of  the  anatomical  neck  or  combined  with  frao- 
ture  through  the  tuberosities  or  even  partly  of 
the  neck  and  partly  through  the  tuberosities  is 
likely  to  remain  uncertain,  because  the  deter- 
mining fact — the  relations  of  the  upper  part  of 
the  greater  tuberosity  with  the  shaft,  its  move- 
ment with  it  or  its  independence  of  it — may 
easily  be  beyond  exact  determination. 

Of  fracture  Ibrough  the  ttditTositiea  the  ex- 
amples are  much  more  numerous.     To  a  frac- 
ture of  the  anntumli'nl  neck  may  be  added  one 
or  more  lines  of  fracture  passing  from  the  first 
through   the  tuberosities,  or  the  line  may  pass 
umiicai     along  the  lower  (posterior  and  internal)  portion 
i«.  wiui     of  the  neck  and  then  divei^  through  the  tuber- 
'"*"'  VT'^l'"?  ,""'  .'^^     ositics.     Tlie  fresh  stMcimens  have  almost  all 

lure    ot    both    (iiEicnisiUe?.       ,  i       *        i    i*  #  i  ■        i   !■ 

(ihrlt.)  been  olttaiiuil  from  cases  oi  combmed  fracture 

and  disliK'Htion,  and  our  periodical  literature 
now  contains  iilmof^t  cvcrv  year  one  or  more  instances.  I  have  had 
one  sui'h,  fnii'turc  of  the  iinatoinicnl  neck  with  fissuring  of  the  greater 
tuberosity,  in  which  I  rcuiovwl  the  head,  and  have  seen  two  others 
undi-r  llu'  i-arc  of  colU'iifiucs. 

The  distinction  liftwceu  this  variety  and  the  higher  form  of  fractures 
of  the  snririoiil  mrk  [,:is  I  h;ne  lu-ri-  diliiKHl  the  latter)  is  arbitrarily 
drawn  and  I  dnubl,  for  tlio  reasons  given,  if  it  can  often  be  recogoized 
clinically,  lleeiuisi'  nf  its  nuide  of  priMldelion — violence  acting  directly 
against  the  upper  end  of  the  hone  from  tlic  outer  side  or  in  front — it 
is,  1  think,  much  more  frotjuonlly  assiK'iateil  with  dislocation  of  the 
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ipper  fragment  tlian  are  fractures  at  a  somewliat  lower  level  wliich 
1  more  commonly  to  be  caused  by  cross-strain.  Independent  mo- 
bility of  only  the  upper  part  of  tbe  tuberosity  would  at  least  show  that 
the  fracture  was  hiffh. 

Two  specimens  described  and  pictured  by  R.  W.  Smith'  (Figs.  89 
and  90)  show  healing  with  marked  impaction  in  one  case  and  with 
complete  reversal  of  the  bead  in  the  other.  lu  the  one  shown  in  Fig. 
89,  examiued  five  years  after  the  accident,  "  the  head  of  the  humenis 
was  found  to  have  been  drawn  into  the  cancellated  tissue  of  the  shaft 
B  between  the  tuberosities  so  deeply  as  to  be  below  the  summit  of  the 


Fracture  (h rough  ihe 


greater  tubercle;  this  process  had 
been  split  off  and  displaced  out- 
ward; it  formed  an  obtuse  angle 
w  ith  the  outer  surface  of  tbe  shaft 
of  the  bone.  .  .  ,  Osseous 
union  had  taken  place  along  the 
line  of  each  fracture." 

The  specimen  illustrated  in  Fig, 
90  is  des<;ribed  by  the  same  author 
as  "  imparted  fracture  of  the  nock  of  the  humerus,  accompanied  by 
fnu^tnre  of  botli  tubercles."  It  was  removed  from  the  body  of  a 
woman  forty  years  old  who  had  fallen  down  a  flight  of  stairs  many 
y<iir3  before  and  had  struck  the  shoulder  violently  against  one  of  the 
steps.  The  appearances  (at  the  time  of  death)  were  those  of  disloca- 
tion into  the  axilla,  the  acromion  being  prominent  and  the  region  of 
tbe  deltoid  flattened;  but  the  arm  was  shortened,  the  glenoid  cavity 
could  not  be  felt,  aud  the  shaft  of  the  humerus  was  drawn  upward  and 
inward  so  as  to  lie  almost  in  contact  with  the  coracoid  process;  the 

E.  W.  Stnllh :  FTMlureiln  Ihe  Vlclotly  of  Jolnli,  1864.  p.  m. 
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motions  of  the  joint  M^cre  extremely  limited  and  the  scapular  mascles 
atrophied.  '*  The  head  of  the  bone  was  found  to  have  been  separated 
from  the  shaft  by  a  fracture  which  traversed  the  anatomical  neck  of 
the  humerus.  It  was  reversed  in  the  articulation^  so  that  the  fractured 
surface  was  directed  upward  toward  the  glenoid  cavity,  and  the  car- 
tilaginous articulating  surface  thrown  downward  toward  the  shaft,  and 
having  assumed  this  position  it  was  driven  to  a  considerable  distance 
into  the  cancellated  structure  between  the  tubercles.  From  this  vior 
lent  impaction  of  the  head  of  the  bone  into  the  lower  fragment  a 
second  fracture  resulted  which  split  off  the  lesser  tubercle  along  with 
about  two-thirds  of  the  greater,  and  a  small  portion  of  the  shaft 
of  the  humerus,  corresponding  to  the  upper  part  of  the  bicipital 
groove.'* 

The  outer  part  of  the  cartilaginous  surface  of  the  head  was  buried 
to  a  depth  of  nearly  an  inch,  but  the  inner  part  was  free;  the  cartilage 
remained  perfect,  and  was  not  united  to  the  cancellated  tissue  of  the 
tubercles;  the  rest  of  the  fragment  was  firmly  united  with  the  tissue 
of  the  tubercles,  and  their  union  also  was  complete.  A  similar  case  is 
reported  by  Kronlein^  and  one  by  Korte.*  See  also  Gurlt,  vol.  ii. 
p.  693. 

Doubtless,  also,  the  upper  fragment  may  undergo  that  displacement 
inward  and  downward  by  the  rising  of  the  shaft  under  the  action  of 
the  dt'ltoid  which  was  pointed  out  by  Jonathan  Hutchinson  as  occurring 
in  those  cases  which  I  here  classify  as  high  fractures  of  the  surgical 
neck,  and  which  at  a  later  period  may  easily  be  mistaken  for  unre- 
duced dislocation. 

Repair  is  largely  carried  on  by  the  distal  portion  of  the  bone,  and  is 
marked  by  an  exuberant  production  of  callus  and  osteophytic  growths 
on  the  surface  and  sometimes  by  ossification  of  the  adjoining  portion 
of  the  capsule. 

Of  the  fate  of  the  small  upper  fragment  after  fracture  of  the  anatom- 
ical neck  we  have  little  positive  knowledge.  Boyer's  statement  that 
in  his  case  the  fraujment  had  been  diminished  by  absorption  has  been 
extensively  quoted,  but  as  the  patient  died  only  seven  days  after  the 
injury  was  received  the  accuracy  of  the  observation  is  doubtful. 
Kocher  does  not  state  the  result  in  his  cases,  but  in  McBurney's  in 
which  the  fragment  was  restored  to  its  place  by  operation,  and  in  mine 
in  which  a  presumably  similar  fragment  was  restored  to  its  place  by 
manipulation,  and  in  my  other  in  which  the  fragment  was  not  dislo- 
cated and  the  diagnosis  is  not  certain,  recovery  with  good  function  fol- 
lowed     Probably  the  head  in  most  oases  retains  some  vital  connection 

» 

through  uutorn  portions  of  the  capsule,  and  experience  at  other  joints 
shows  that  similar  fragments  can  reunite  or  can  remain  as  unirritating 
loose  bodies  in  the  joint. 

Treatment.  Treatment  is  clearly  limited  to  immobilization  of  the 
joint,  possibly  aided  by  some  traction  to  oppose  the  tendency  of  the 
muscles  to  draw  the  shaft  upward  and  thus  displace  the  head. 

1  KrOnleln :  Deutsche  Zeltschria  f.  Chirurgie,  1R74,  p.  1. 
•  Ktfrte :  Laiigonbeck*B  Archives.  1882,  vol.  xxvii.  p.  749. 
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C.  Fractures  of  the  Tuberosities. 

Isolated  fracture  of  either  tuberosity  is  so  rare  an  accident,  except 
in  connection  with  dislocation  of  the  slioulder,  that  very  few  cases  are 
on  record,  and  none  that  have  been  verified  by  direct  examination  while 
fresh.  Partial  fracture  of  the  greater  tuberosity,  that  is,  the  fracture 
of  a  larger  or  smaller  portion  comprising  some  or  all  of  the  facets  to 
which  the  supraspinatus,  infraspinatus,  and  teres  minor  muscles  are 
attached,  is  a  not  infrequent  accompaniment  of  anterior  dislocation  of 
the  humerus,  and  has  also  been  seen  by  Malgaigne^  in  a  case  of  dislo- 
cation backward  under  the  acromion.  (See  Anterior  Dislocations  of 
the  Shoulder.)     Fracture  of  the  lesser  tuberosity  is  much  more  rare. 

A  number  of  cases  have  been  reported  of  fracture  of  the  greater 
tuberosity  with  symptoms  so  closely  resembling  those  of  dislocation 
that  the  diagnosis  of  the  latter  lesion  was  at  first  made  in  each  case, 
and  a  study  of  the  reports  makes  it  seem  probable  that  this  diagnosis 
was  correct,  the  dislocation  having  then  been  unwittingly  reduced 
during  the  manipulations;  most  of  the  specimens  found  at  autopsies 
probably  belong  in  the  same  class. 

Gurlt  quotes  a  case  of  supposed  fracture  of  the  tuberosity  by  mus- 
cular action,  in  which  the  symptoms  were  extreme  passive  mobility  at 
the  shoulder,  complete  loss  of  voluntary  outward  rotation,  and  partial 
loss  of  voluntary  elevation  of  the  arm.  If  the  arm  was  rotated  vigor- 
oasly  and  the  ear  laid  upon  the  patient's  shoulder,  crepitus  could  be 
heard.  Four  weeks  later  the  corresponding  muscles  were  still  power- 
less and  atrophied.  The  patient  was  a  muscular  youth  of  twenty  years, 
and  the  lesion  was  produced  by  an  effort  to  throw  a  snow-ball  with 
force;  something  was  heard  to  crack  and  the  arm  fell  powerless.  The 
only  mention  of  displacement  in  the  case  is  that  the  patient's  brother, 
a  physician,  thought  the  arm  was  dislocated  and  ^*  made  a  sort  of 
reduction." 

In  1881  I  saw  at  the  Presbyterian  Hospital  a  youth  of  nineteen 
years  who  had  been  injured  the  preceding  day.  He  said  that  while 
holding  the  bridle  of  a  horse  in  his  right  hand  the  animal  reared,  and 
as  he  came  down  his  breast  struck  against  the  patient's  left  forearm 
which  was  held  before  his  face  in  protection,  and  tlirew  him  to  the 
ground.  The  left  shoulder  was  somewhat  swollen;  there  was  an 
ecchymosis  at  the  lower  border  of  the  tendon  of  the  pectoral  is  major; 
voluntary  abduction  possible;  voluntary  external  rotation  impossible; 
firm  pressure  upward  at  the  elbow  painless.  The  lesser  tuberosity 
moved  with  the  shaft  on  rotation;  crepitus  observed  high  up  in  the 
shoulder  when  the  head  of  the  bone  was  grasped  between  the  thumb 
and  fingers  and  they  were  moved;  pain  on  pressure  upon  the  greater 
tuberosity.  I  inserted  an  insect-pin  in  front  at  the  bicipital  groove 
and  passed  it  backward  its  full  length,  evidently  between  two  bony 
surfaces,  and  by  pressing  its  point  against  the  inner  one  and  rotating 
the  arm  the  continuity  of  this  surface  w^th  the  shaft  was  shown.  My 
diagnosis  was  fracture  of  the  greater  tuberosity  by  muscular  action, 

1  MaJgalgne:  Atlas.  Plate  zxii.  Figs  5  and  6. 
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ill  tlie  effort  to  ward  ofE  tlie  desisiiding 


by  outward  rotalion  of  the 
body  of  the  horse. 

1  have  seen  a  few  cases  of  pain  at  the  greater  tuberosity  on  pressure 
and  ou  voluntary  outward  rotation,  hut  without  crepitus  or  abnormal 
mobility,  which  I  have  regarded  as  minor  effects  of  similar  muscular 
action,  the  partial  rupture  or  detachment  of  the  tendon  or  possibly  the 
avulsion  of  a  small  piece  of  the  bone. 

The  line  of  fracture  usually  runs  along  the  sulcus  marking  the 
anatomical  neck  at  the  part  wliere  it  adjoins  the  tuberosity  and  down 
the  bicipital  groove,  sometimes  liberating  the  long  tendon  of  the  biceps 
from  its  sheath  and  allowing  it  to  slip  in  between  the  fractured  sur- 
faces. If  the  separation  is  complete  the  fragment  is  drawn  upward 
and  backward;  if  incomplete,  that  is,  if  the  periostenm  remains  uutom 
on  the  side  of  the  fragment  adjoining  the  sliaft,  new  bone  fills  up  the 
lower  part  of  the  gap.  and  the  upper  part  of  the  fragment  stands  oat 
a  ili:iitance  from  the  surface  from  which  it 
'■'"■  "■  has  been  torn,  as  in  Fig.  91.     When  unicm 

takes  place  it  is  almost  always  bony, 

1  believe  that  in  all  cases  in  which  the 

fracture  is  not  an  incident  of  a  dislocation 

the  cause   is   the  direct  action   of   the  at- 

^^  ^^^^^^^^        taohed   niuscles.     Some   writers   ascribe  it 

^^■[  ^^^^^^^        almost  without  exception  to  direct  external 
v[  ^^^H^V  violence,  but  I  know  of  no  cases  to  support 

V  ^^^I^T  ^^^  opinion.     The  diagnosis  must  be  made 

n  ^^HBv  hy  localized  pain  on   pressure  and    on  at- 

V  V^^F  tempted  voluntary  outward  rotation  of  the 

I;    WnK  arm,  and   by  the  abnormal  mobility  of  the 

V  JI|B  fragment,  possibly  with  crepitus. 

K           I   if  n  Treatment.    The  treatment  is  immobiltza- 

I           I   II    ll  ^"^"  "'''^  "^  much  outward  rotation  of  the 

r           I,  P  fl  ^^^  ^^  '^  practicable  in  order  to  diminish 

t  ''•^tj^  the  pull  of  the  attached  muscles.     Any  ten- 

p_„ ,,„ , ,.      dency  to  inward  diaplac'cment,  such  as  was 
of  ibe  hamerua  milled.  noted  by  Smit  fl,  sliould  be  opposed  by  a  pad 

in  or  below  the  axilla. 
Fractures  of  the  lesser  taberositjr  are  extremely  rare.  Gurlt  collected 
only  three  cases,  two  of  them  accompanying  dislocation  of  the  shoul- 
der, the  third  a  sjiccinien  in  the  museum  at  Giessen.  In  each  of  the 
first  two  a  small  hard  lump  could  be  felt  on  the  inner  side  of  the  head 
of  the  humerus,  not  moving  with  it. 
Bardenheuer'  says  he  has  seen  two  cases.  In  tlie  first  the  jntient 
fell  down  staira  and  tried  in  vain  to  check  his  fall  with  his  elevatad 
arm;  In  the  second,  a  man  while  descending  a  winding  staircase  with 
his  left  arm  upon  the  rail  fell  over  it  Bardenbener  supposes  tliat  in 
the  fall  the  arm  was  forcibly  rotated  inward  and  that  the  tubercle  was 
broken  off  by  pressure  against  the  edge  of  the  glenoid  fossa;  he  says 
the  appearauce  of  the  shoulder  was  that  of  a  dislocation,  the  arm  waa 

1  Bardenheaer :  Deutai^be  Cblrurgie.  Lief.  SS  a.  p.  IW 
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in  oatward  rotation,  and  a  tumor  as  wide  as  the  finger  and  movable 
with  crepitus  could  be  felt  in  the  region  of  the  lesser  tuberosity  and 
was  painful  on  pressure. 

Jossel^  reports  two  cases  accompanying  backward  dislocation  of  the 
shoulder  (q.  v.);  in  both  the  tuberosity  remained  attached  to  the  sub- 
scapularis,  and  in  one  it  was  broken  into  two  pieces. 

Treatment.  The  treatment  would  be  immobilization  in  inward  rota- 
tion, possibly  aided  by  pressure  on  the  outer  aspect  of  the  shoulder  to 
oppose  a  tendency  to  outward  displacement. 

D.  Separation  of  the  Epiphysis. 

The  upper  epiphysis  of  the  humerus  comprises  the  head  and  the 
tuberosities.  The  epiphyseal  line  runs  upward  and  outward  along  the 
lower  and  inner  half  of  the  anatomical  neck  and  then  tranversely 
under  or  through  the  tuberosities  to  the  outer  edge,  its  level  rising  as 
the  individual  grows  older,  and  passing  above  part  of  the  insertion  of 
the  teres  minor.  Its  centre  is  higher  than  its  edge,  so  that  the  shaft 
terminates  in  a  low  cone  or  wedge,  with,  of  course,  a  corresponding 
hollow  on  the  under  surface  of  the  epiphysis.  This  cone  is  very  low 
in  early  life,  and  its  height  increases  as  the  indvidual  grows  older, 
until  ossification  of  the  conjugal  cartilage  takes  place,  usually  by  the 
twentieth  year,  but  sometimes  as  late  as  the  twenty-fifth. 

This  lesion  has  been  observed  at  all  ages  between  the  moment  of 
birth  and  the  age  of  nineteen  years.  Jetter,^  in  an  account  of  sixteen 
cases  operated  upon  by  Bruns,  mentions  two  cases  aged  twenty-three 
and  twenty-four  years,  but  no  mention  is  made  of  the  presence  of  the 
conjugal  cartilage  in  either,  and  in  one  the  line  of  fracture  followed 
that  of  the  epiphyseal  junction  for  only  half  an  inch.  Both,  I  think, 
belong  in  the  class  of  fractures  after  ossification  of  the  cartilage,  and 
are  examples  of  the  rather  common  high  fractures  of  the  surgical  neck 
in  which  the  line  of  fracture  frequently  follows  the  former  epiphyseal 
lines  quite  closely.  In  66  cases  collected  by  J.  Hutchinson,  Jr.,^  6 
occurred  at  birth,  4  during  the  first  year,  and  17  at  or  above  the  age  of 
fifteen  years.  In  a  considerable  number  of  the  recorded  cases  it  was 
produced  by  the  efforts  of  the  midwife  or  physician  to  hasten  delivery 
by  drawing  upon  the  presenting  arm,  or  with  the  finger  liooked  into 
the  axilla,  or  to  bring  down  the  arm  from  the  side  of  the  head  when 
the  legs  and  body  were  already  delivered.  In  others  it  lias  been  caused 
by  falls,  by  forcibly  drawing  the  arm  upward  and  outward,  and  by  a 
fall  upon  the  elbow  when  it  was  held  behind  the  axillary  line. 

Considering  how  easily  the  epiphyses  can  be  separated  by  the 
cross  strain  produced  in  forcibly  carrying  the  limb  beyond  the  normal 
limit  of  motion  in  the  corresponding  joint  established  by  the  capsule, 
ligaments,  and  muscles  attached  to  it,  it  seems  probable  that  this  is 
the  mechanism  in  most  cases,  and  in  this  may  probably  be  included 
forced  rotation  of  the  arm. 

»  Jof^l :  Deutsche  Zeitschrift  f.  Chlr.,  1874.  vol.  Iv.  p.  125. 

«  Jetter:  Beitriigezur  kiln.  Chlr..  1H92.  vol.  ix.  p.  3«H. 

*  J.  Hutchinson,  Jr. :  British  Medical  Journal,  July  8, 1893. 
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Id  respect  of  treatment  tlie  first  effort  must  be  to  ooppect  the  dis- 
placement; tliis  can  sometimes  be  effected  by  traction  upon  the  arm 
aided  by  direct  pressure  U|miq  the  projectJDg  frag:nient,  but  in  otber 
cases  it  is  advisable  to  use  tlie  plan  suggested  by  Dr.  E.  M.  Moore, 
that  of  forcibly  raising  the  elbow  beside  the  head  so  as  to  bring  the 


shaft  into  a  position  corresponding  with 
that  taken  by  the  epiphysis;  as  the  latter 
18  prevented  by  the  posterior  portion  of 
the  capsule  from  moving  further  in  this 
direction,  this  forced  movement  of  the 
arm  throws  the  upper  end  of  the  shaft 
backward  into  place.  Interposition  of 
the  torn  and  loosened  periosteal  sleeve 
odi™  .ner^p,ra«on  Of  tfte  upper  ^^eate  80  serlous  an  obstacle   that 

ineni.  (R.W.Smith)  reduction  caunot  l>e  eiTectea  Without  the 

aid  of  an  incision  exposing  the  seat  of 
fracture.  In  the  older  cases  ossification  of  the  untorn  periosteum 
rapidly  produces  a  bony  bridge  between  the  fragment*  which  pre- 
vents reaudioQ.  In  two  such  cases  Kocher  cut  away  the  projecting 
portion  of  the  siiaft  (Fig.  97)  and  increased  the  range  thereby;  others 
nave  resected  the  callus  and  a  portion  of  the  diaphysia  and  then  made 
reduction. 

After  reduction  immobilization  of  the  limb  for  three  or  four  weeks 
is  necessary.  It  is  only  in  cases  in  which  reduction  is  incomplete  that 
measures  are  required  to  oppo.ie  a  tendency  to  recurrence  of  the  dig- 
placemeut. 

E.  Fracture  of  the  Surgical  Neck. 
Under  this  rubric  are  here  included  fractures  of  the  portion  of  the 
bone  lying  between  the  site  of  the  epiphyseal  cartilage  and  the  inscrtian 
of  the  jwctoralis  and  teres  major,  the  great  majority  of  all  fractures  of 
the  upper  end  of  the  bone.  The  line  of  fracture  in  separation  of  the 
epiphysis  in  the  young  marks  the  upper  limit  of  this  group  in  adults; 
its  lower  limit  is  an  arbitrary  and  ill-defined  one  and,  moreover,  is  not 
infrequently  croa.sed  by  fractures  which  lie  partly  above  and  partly 
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below  it.  The  higher  fractures  of  the  group  are  separately  descrilied 
by  soine  as  fracture  through  the  laberu^iliee,  fradtira  jnytubrrcularig, 
but  tbe  diBtinction  does  not  seem  worth  preserving. 

The  coturaon  cause  is  external  violenije,  a  fall  or  a  blow  upon  the 
arm,  but  occasionally  is  muscular  action.  The  mode  of  action  is  rarely 
clear  in  the  history  of  a  given  case,  but  experiment  has  thrown  light 
upon  it.  The  higher  fractures  may  be  caused  by  a  blow  or  fall  upon 
the  tipper  jiart  of  the  arm  or  upon  the  elbow,  presumably  aided  by  the 
resistance  of  the  glenoid  fossa  or  tlie  acromion,  the  eo-called  "  com- 
press-ion  "  fractures,  but  much  more  frequently,  I  think,  by  a  cross- 
strain  in  which  the  upper  end  is  fixctt  by  the  resistance  of  the  capsule 
and  ligaments  and  possibly  the  muscles,  and  either  the  elbow  is  forced 
outward  or  forward  or  is  fixed  in  abduction  while  the  blow  is  received 
on  the  outer  part  of  the  shoulder,  "abduction  fractures;"  "  adduction 
fractures,"  by  violence  acting  lu  the  opposite  direction,  are  much  rarer. 
The  lower  fractures  may  be  caused  by  violence  acting  on  the  side  of 
the  shaft  at  or  below  tbe  point  of  fracture,  or  by  cross-strain  in  a  fall 
on  the  elbow  or  hand,  or  by  torsion  of  the  limb. 


lIptK  iDd  laver  limlu  of  ftmclnie 
"IbdiugiBii  neck  of  Ibe  Uumetus, 
*^^  (pinl  rrutute  of  sbalt  ettend- 


Irapnoiert  frscmre 


In  tiie  higher  aud  some  of  the  lower  fractures  the  line  is  essentially 
"susverse, usually  with  spliuteringor even  comminutinn.sometimeswith 
fi'wupes  extending  through  the  head  and  sometimes  with  ntitable  impac- 
'lon.     Many  of  the  lower  fractures  are  oblique,  often  markedly  so. 

The  upper  fragment,  since  opposition  to  the  autiou  of  the  muscles 
'  iched  to  it  is  diminished  or  annulled  by  the  fracture,  often  takes  the 


J 
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attitude  of  flexion,  abduction,  and  outward  rotation,  being  sometimes 
aided  therein  by  the  impaction  into  it  of  the  lower  fragment;  the  latter 
is  usually  displaced  inward,  partly  by  the  momentary  continuation  of 
the  fracturing  force  in  some  cases  and  partly  by  the  action  of  the  peo- 
toralis  and  teres  major.  Exceptionally  the  displacement  is  equal  to  the 
thickness  of  the  shaft,  and  may  be  outward  or  posterior,  as  shown  in 
some  of  the  figures;  but  in  the  great  majority  of  cases  the  displace- 
ment itt  too  slight  lo  be  clinically  recognizable. 

An  important  form  of  impaction  is  that  in  which  the  shaft  passes  to 
the  front  and  outer  side  of  the  head  and  the  latter  is  thereby  brought 
lo  a  lower  point  on  its  inner  side  (Fig.  99).  As  was  pointed  out  by 
Hutchinson,  the  rising  of  the  shaft  under  the  pull  of  the  deltoid  may 
press  the  head  so  far  inward  and  downward  that  the  final  position  may 
resemble  that  of  a  dislocation  below  the  coracoid. 


The  tendon  of  thf  hm^  lu^d  of  the  biceps  may  be  torn  in  these 


dis).Uu-.-nu-nt^. 
fxtrt'mi'ly  nm';  thivmb 
has  bwii  sivn,  ttu-axillurv  vt'ii 
and  tho  musfiili>-siiiral  nervo  1 
ysisof  motion  ami  ^Mi.-^ition  i 
Id  an  oblique  frai-tun,'  thi' 


injurv  of  the  axillary  vessels  and  nerves  is 

of  tlic  ai'tiTv  in  (X)nsei)uence  of  bruising 

-fin  lia;:  Ihh'u  lorn  in  a  compound  fracture, 

IS  Wn'n  tio  ooniprt'ssetl  as  to  cause  paral- 

its  arva  of  distribution. 

'harp  end  of  the  lower  fragment  may 
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approach  or  become  engaged  in  or  even  perforate  the  skin^  usually  on 
the  inner  side,  and  even  in  the  higher  fractures  this  has  been  observed 
in  front  close  below  the  acromion  (Fig.  100). 

For  the  combination  of  fracture  with  dislocation  see  Dislocation  of 
the  Shoulder. 

Symptoms.  The  symptoms  vary  with  the  form  of  fracture  and  the 
displacement;  usually  the  arm  hangs  by  the  side  or  the  elbow  is  slightly 
abaucted^  but  if  the  displacement  inward  of  the  upper  end  of  the  shaft 
is  marked  the  abduction  of  the  arm  resembles  that  of  an  anterior  dis- 
location (Fig.  101);  the  distinction  is  easily  made  by  recognition  of 
the  presence  of  the  head  in  the  glenoid  fossa,  maintaining  the  fulness 
of  the  shoulder.  Loss  of  function  is  usually  complete,  swelling 
marked,  and  eochymoses  very  extensive,  especially  in  the  old,  often 
spreading  to  the  elbow  and  across  the  front  of  the  chest. 

If  the  elbow  is  pressed  upward  pain  is  felt  at  the  fracture,  and  dis- 
tinctly localized  pain  can  often  be  caused  by  pressure  with  the  finger 
along  the  line  of  fracture. 

Then  if  the  upper  fragment  is  grasped  between  the  thumb  and  fingers 
in  such  a  way  that  the  notch  between  the  tuberosities  at  the  bicipital 
groove  can  be  felt,  and  the  elbow  is  gently  rotated,  the  failure  of  the 
former  to  share  in  the  movement  will  be  recognized  and  usually  crepi- 
tus will  be  perceived.  In  the  cases  with  more  marked  displacement  the 
relations  of  the  fragments  can  be  determined  by  palpation  if  the  patient 
is  not  too  fat  or  the  region  too  swollen,  or  by  noting  the  direction  of  the 
axis  of  the  shaft. 

Diagnosis.  In  the  great  majority  of  cases  the  diagnosis  is  made  upon 
the  localized  pain,  especially  on  pressing  the  elbow  upward,  and  on  the 
failure  of  the  tuberosities  to  share  in  slight  rotatory  movements  com- 
municated to  the  elbow,  for  the  displacement  is  usually  too  slight  to  be 
recognized  through  the  swollen  tissues.  When  marked  displacement 
exists  the  position  of  the  upper  end  of  the  lower  fragment  is  indicated 
by  the  direction  of  the  axis  of  the  shaft,  generally  upward  and  inward, 
and  is  demonstrated  by  abnormal  resistance  to  pressure  and  pain  at  the 
indicated  point,  usually  corresponding  to  the  groove  between  the  pec- 
toralis  ana  deltoid  near  the  coracoid.  Dislocation  of  the  shoulder  is 
excluded  by  recognition  of  the  head  in  its  place.  The  lower  end  of 
the  upper  fragment  can  be  traced  only  in  those  oblique  fractures  where 
it  descends  upon  the  shaft. 

Prognosis.  When  no  important  displacement  persists  and  no  compli- 
cations are  present,  the  course  is  uneventful  and  the  result  good;  union 
takes  place  in  from  thirty  to  forty  days,  and  the  restoration  of  function 
is  complete  after  a  few  more  weeks.  Exceptionally,  function  may  be 
diminished  by  an  a&sociated  arthritis,  especially  in  the  old,  or  by  exces- 
sive formation  of  callus  in  the  higher  forms.  Failure  of  union  has 
been  noted  in  only  a  very  few  cases  with  uncorrected  displacement; 
and  once  or  twice  the  displaced  end  of  the  shaft  has  become  firmly 
adherent  to  the  coracoid  process. 

Treatment.  Reduction  of  the  displacement  is  made  by  traction  upon 
the  arm  aided  by  appropriate  pressure  on  the  end  of  the  lower  frag- 
ment.    In  most  cases,  because  of  the  usual  abduction  of  the  upper 

15 
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fragment,  it  is  necessary  to  make  traction  witli  the  arm  widely  abducted 
80  as  to  bring  the  shaft  into  line  with  the  attitude  of  the  upper  frag- 
ment, and  after  the  displacement  has  then  been  reduced  the  arm  is 
lowered  to  the  side  and  there  maintained  by  suitable  dressings  unless 
this  position  too  greatly  favors  recurrence  of  the  displacement,  in  which 
case  the  abducted  position  must  be  maintained  for  a  week  or  two. 
Exceptionally,  another  attitude  may  be  made  necessary  by  another 
form  of  displacement. 

The  chief  disturbing  influence  which  the  retentive  dressing  has  to 
oppose  is  the  action  of  the  muscles,  which  tends  to  draw  the  lower  frag- 
ment upward  and  inward  and  to  flex,  abduct,  and  sometimes  outwardly 
rotate  the  upper  fragment,  and  the  great  difficulties  in  the  preparation 
of  an  always  effective  dressing  are  to  find  a  fixed  support  for  its  upper 
end  which  will  furnish  the  counter-extension  for  traction  upon  the 
lower  segment  and  to  oppose  the  tendency  to  displacement  inward  with- 
out making  undue  pressure  upon  the  vessels  and  nerves  of  the  axilla 
and  inner  aspect  of  the  arm.  The  upper  fragment  is  too  small  to  be 
acted  upon  directly  by  any  splint,  and  its  position  and  movements  can 
be  controlled  only  through  its  interlocking  with  the  lower  fragment; 
in  default  of  such  control  the  lower  fragment  must  be  brought  into  line 
with  the  upper  in  the  position  given  to  the  latter  by  its  attached  mus- 
cles. Counter-extension  against  the  folds  of  the  axilla  is  ineffective 
both  because  they  are  yielding  and  because  they  rest  upon  muscles,  the 
pectopdlis  and  latissimus  dorsi,  which  are  attached  to  the  humerus 
below  the  seat  of  fracture,  so  that  the  force  is  applied  to  the  two  ends 
of  the  lower  segment  and  is,  therefore,  ineffectual  to  control  its  rela- 
tions to  the  upper  one.  The  desired  fixation  can  be  got  by  a  heavy 
plaster-of- Paris  dressing  enveloping  the  chest  and  shoulder,  but  this  is 
too  irksome  to  be  used  except  in  cases  of  extreme  need.  I  have  used 
it  with  advantage  in  some  compound  fractures.  Fortunately  the  ten- 
dency to  displacement  can  usually  be  controlled  by  simple  measures 
which  are  sufficiently  effective  in  practice  even  if  not  in  theory,  but 
when  it  is  great  continuous  traction  must  be  used,  either  by  weight  and 
pulley  with  the  patient  in  bed,  or  by  a  weight  attached  to  the  dependent 
arm  when  the  patient  is  seated  or  standing. 

Lateral  displacement  inward  of  the  upper  end  of  the  shaft  can  be 
effectively  opposed  when  the  patient  is  in  bed  by  moderate  traction 
outward  applied  by  a  band  about  the  upper  part  of  the  arm.  No  fixed 
dressing  or  splint  can  alone  do  it,  when  the  tendency  is  marked,  because 
of  the  presence  of  the  main  vessels  and  nerves  on  the  inner  side  of  the 
arm  where  they  might  be  dangerously  compressed  between  the  bone 
and  the  upper  part  of  the  splint.  Fixed  dressings  consist  essentially 
of  a  stiff  piece  on  the  outer  side  of  the  limb,  resting  against  the  shoul- 
der and  elbow,  to  which  the  arm  is  made  fast  by  a  bandage;  this  meas- 
urably controls  inward  dis])lacenient  but  not  shortening.  If  the  latter 
threatens  it  must  l)o  opposed  by  traction,  although  that  supplied  by  the 
weight  of  the  limb  is  u-^ually  sufficient.  Occasionally  the  fixed  dress- 
ing is  a  simple  sn])])ort  between  the  arm  and  the  body,  by  which  the 
limb  is  immobilized  in  abduction;  and  not  infrequently  it  is  sufficient 
simply  to  l)ind  the  arm  to  the  side  of  the  body. 
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Continuous  tractioa  by  weigbt  and  pulley  is  made  through  a  cord 
attached  to  the  arm  above  the  elbow  by  two  strips  of  adliesive  plaster 
bound  to  it  by  a  roller  bandage  as  in  (he  similar  treatment  of  fractures 
of  the  thigh  (page  93).  The  hand  and  forearm  should  be  bandaged 
to  prevent  swelling.  The  patient  should  be  in  bed,  the  arm  somewhat 
abuucted  and  resting  on  pillows  or  a  sliding  support;  weight  about  five 
pounds.     It  is  rarely  necessary  to  maintain  it  for  more  than  two  weeks. 

Traction  with  the  patient  out  of  bed  can  be  made  by  a  weight  simi- 
larlv  attached  to  the  arm  or  hanging  from  a  plaster-of-Paris  dressing 
a:j  described  below;  the  elbow  is  flexed  at  a  right  angle,  and  the  fore- 
arm supported  at  the  wrUt  by  a  sling. 

The  common  shoulder-cap  of  leather  or  cardboard,  capping  the  shoul- 
der and  covering  the  outer  aspect  of  the  arm  to  the  elbow,  is  wholly 
inefficient  against  inward  displacement  or  overriding  and  serves  only 
to  give  support  and  to  protect  against  chance  violence.  If  more  is 
needed  it  must  be  combined  with  an  internal  lateral  splint  to  give  it 
more  control  over  the  lower  fn^ment  and  with  traction  to  prevent 
overriding. 

A  similar  dressing  of  plaster  of  Paris  enveloping  the  arm  and  fore- 
arm and  overlapping  the  shoulder  has  the  same  defects,  although  they 
are  diminished  by  Uie  better  control  of  the  limb  and  by  the  weight 


r\ 
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of  the  dressings  which  makes  efficient  trai^tion  when  the  patient  is 
erect.  It  can  safely  be  used  when  the  tendency  to  disphii-enient  is 
slight,  especially  after  the  second  week.  U  can  lie  readily  made  with 
the  usual  plaster  roller-bandage,  applie<l  lijrlitly  over  the  forearm  and 
more  thickly  on  the  arm  as  high  as  the  axilla,  and  comliined  witli  a 
cap  over  the  shoulder  made  by  carrying  the  bandage  up  and  down  over 
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it  from  the  outer  side  of  the  arm.  Overriding  taking  place  under  it  can 
be  detected  by  noticing  that  the  cap  rises  above  the  shoulder,  admitting 
the  finger,  or  even  two,  beneath  it;  this  must  be  met  by  attaching  a 
weight  to  the  elbow,  and  in  all  cases  the  forearm  should  be  suppoited 
across  the  chest  only  at  the  wrist,  in  order  that  the  weight  of  the  arm 
may  constantly  draw  the  lower  fragment  down  when  the  patient  is  erect. 
A  convenient  method  of  making  a  similar  plaster  dressing  is  that 
devised  by  Hennequin  :'  a  dozen  thicknesses  of  crinoline,  or  three  or 
four  of  muslin  or  canton-flannel,  cut  as  shown  in  Fig,  102,  the  width 
being  equal  to  the  circumference  of  tlie  arm,  and  the  length  of  the 
central  portion  equal  to  the  distance  from  the  fold  of  the  axilla  to  the 
elbow,  arc  soakea  in  plaster  cream  and  applied  as  shown  in  Fig.  103, 
the  limb  having  previously  been  bandaged  from  the  wrist  to  the  elbow 
to  prevent  swelling.  If  overriding  is  present  or  anticipated  traolion 
must  be  made  white  the  plaster  is  hardening,  either  by  the  hands  or  by 
a  weight  made  fast  at  the  elbow  by  a  bandage  under  the  splint.  Hen- 
nequin makes  temporary  counter-extension  by  a  bandage  under  the 
axilla,  but  I  doubt  its  value  or  safety;  it  seeme  liable  to  lead  to  making 
the  splint  too  high  on  the  inner  side  and  thus  chafing  the  axillary  folds. 
For  cases  in  whi<-h  the  attitude  and  fixation  of  the  upper  fragment 
are  such  that  the  limb  must  be  kept  abducted  so  as  to  be  in  line  with 
it,  and  in  which  confinement  to 
bed  must  be  avoided,  a  support 
braced  against  the  body  may  be 
used.  Middeldorpf'striangle(Fig. 
104)  is  a  type  of  such  dressing; 
the  objection  to  them  is  in  the  in- 
ternal rotation  which  they  give  to 
the  arm  and  which  may  not  coin- 
cide with  the  posilionof  the  upper 
fragment.  A  lighter  pattern  is 
made  of  a  bent  rod  or  piece  of 
stout  leather  strapped  to  the  arm 
and  trunk. 

The  choice  of  these  different 
methods  in  varying  eases  may  be 
summarized  as  follows :  In  the 
high  fractures  with  little  displace- 
ment or  tendency  thereto  moderate 
inimobilizatiou,  support,  and  pro- 
teetion  are  sulliclent,  and  these 
humerin.  may  often  be  f;ot  by  binding  the 

arm  to  the  side,  eapocjally  if  the 
jKitient  is  fat.  If  the  ]>atient  is  robust,  and  especially  if  the  fracture 
is  oblique,  so  that  shortening  by  the  traction  of  the  muscles  is  prob- 
able, a  ])lastcr-of- Paris  dressing'  with  traction  by  a  weight  at  the  elbow 
is  required.  If  the  u)i]MT  frsijrmcnt  is  at>ducted  and  its  position  can- 
not be  eontrolled  by  interlocking  of  the  broken  surfaces,  the  abducted 

I  neiineqiiln:  Reyuc  ilu  Chlnirgli;,  1887. 
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positioo  of  the  ann  is  necessaiy,  and  the  patient  should  be  treated  in 
bed  with  traction  in  that  position  for  a  fortnight,  when  the  upper  frag- 
ment will  generally  be  found  to  accompany  the  lower  one  when  it  is 
adducted,  or  out  of  bed  with  a  dressing  like  the  Middeldorpf  triangle. 
Cases  with  marked  tendency  to  displacement  inward  of  the  upper 
end  of  the  lower  fragment  should  be  treated  in  bed  with  traction  in 
abduction  aided  by  moderate  outward  traction  upon  the  upper  part  of 
the  lower  fragment. 

Compoond  fractures  which  suppurate  need  a  strong  fixed  support 
which  can  be  maintained  during  the  changes  of  dressing,  such  as  a 
plaster-of-Paris  jacket  with  iron  braces  extending  across  to  a  plaster 
case  enveloping  the  lower  two-thirds  of  the  arm  or  with  a  strong  broad 
plaster  bridge  uniting  the  two  over  the  top  and  outer  aspect  of  the 
shoulder.  In  compound  fractures  with  splintering  of  the  upper  frag- 
ment and  implication  of  the  joint,  usually  gunshot,  excision  of  the  head 
favors  repair  and  the  subsequent  usefulness  of  the  limb. 

In  all  cases  the  patient  should  be  directed  to  move  his  wrist  and 
fingers  freely;  and  fixed  dressings  should  be  removed  as  early  as  pos- 
sible, and  the  limb  supported  only  in  a  sling  and  protected  by  a 
removable  shoulder-cap  extending   to  the  elbow,  in 
order  that  massage  may  be  used  to  hasten  the  restora-  fio.  105. 

tion  of  function. 

For  the  treatment  of  fracture  combined  with  dislo- 
cation see  Dislocation  of  the  Shoulder. 


2.  FBAOTUBES  OF  THE  SHAFT  OF  THE 

HUMEBIJS. 


The  region  is  that  included  between  the  insertion 
of  the  pectoralis  major  and  the  upper  portion  of  the 
supracondyloid  ridges. 

All  the  varieties  of  fracture  which  may  occur  in  long 
bones  are  contained  among  those  of  the  shaft  of  the 
humerus.  A  remarkable  and  unique  example  of  longi- 
tudinal fracture  extending  the  entire  length  of  the  bone 
is  quoted  in  Chapter  II.  (p.  27),  and  Gurlt  gives  two 
of  exceptionally  long  fissures,  beginning  in  the  one 
case  at  the  condyles  and  ending  at  the  insertion  of  the 
deltoid,  and  extending  in  the  other  from  the  upper 
border  of  the  greater  tuberosity  to  the  lower  foiirtli  of 
the  shaft.  Incomplete  or  partial  fractures  are  ex- 
tremely rare. 

All  the  forms  of  displacement  common  to  fractures 
of  the  long  bones  are  also  found  here,  and  no  one  deserves  mention 
as  of  exceptional  frequency  and  importance.  The  character  of  the 
primary  displacement  depends  largely  upon  the  fracturing  force;  that 
of  later  displacement  upon  the  unsupported  weight  of  the  lirnh  and 
upon  muscular  action. 

Double  fractures  of  the  same  bone  are  very  rare.    Simultaneous  frac- 


Longitudiiml  frac- 
ture of  the  humerus. 
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ture  of  both  humeri  has  been  caused  by  epileptic  convulsions  and  by 
external  violence. 

Among  the  injuries  which  may  be  associated  with  the  fracture  are 
dislocation  of  the  shoulder,  laceration  of  the  soft  parts,  and  contusion 
or  rupture  of  bloodvessels  or  nerves.  The  latter  deserve  special  atten- 
tion because  of  the  gangrene  of  the  limb  or  the  paralysis  which  may 
result  and  may  be  attributed  to  negligence  in  the  treatment.  The 
brachial  artery  or  vein  may  be  so  crushed  or  bruised  by  direct  violence 
that  a  thrombus  forms  within  it  and  arrests  the  circulation;  or,  more 
rarely,  it  may  be  torn  by  the  sharp  edge  of  a  displaced  fragment,  or 
the  vessel  may  be  stretched  across  tne  fragment  in  such  a  way  as  to  be 
occluded  by  pressure.  Occasionally  the  injury  to  the  artery  has  resulted 
in  the  formation  of  an  aneurism.  The  musculo-soiral  nerve  is  par- 
ticularly exposed  to  injury  because  of  its  close  relations  to  the  bone 
throughout  so  large  a  part  of  its  course. 

Causes.  The  causes  of  fracture  are  external  violence  and  muscular 
action;  the  latter  causes  fracture  in  the  humerus  more  frequently  thaa 
in  any  other  bone,  and  the  causative  effort  has  not  always  been  very 
great.  The  two  most  common  efforts  which  have  caused  it  are  throw- 
ing a  stone  and  that  trial  of  strength  in  which  two  men  clasp  hands 
with  elbows  resting  on  a  table  and  strive  each  to  force  the  other's  hand 
aside;  the  latter  produces  a  spiral  fracture. 

Compound  fractures  have  no  anatomical  peculiarities  that  require 
mention.  Gurlt  collected  five  cases  of  almost  complete  severance  of 
the  arm  by  a  blow  with  an  axe  or  sabre,  all  of  which  recovered  with 
preservation  of  the  limb;  in  all  the  wound  was  on  the  outer  and  ante- 
rior aspect  of  the  limb. 

Ssrmptoms.  The  symptoms  are  the  usual  ones:  abnormal  mobility, 
crepitus,  loss  of  function,  pain,  and  more  or  less  deformity.  Impor- 
tant complications,  such  as  dislocation  of  the  shoulder  or  injury  of  the 
artery  or  a  nerve,  have  their  special  symptoms;  the  principal  danger  is 
that  they  may  be  overlooked  because  the  attention  is  concentrated  on 
the  fracture.  Injury  to  the  artery  is  indicated  by  absence  or  weakness 
of  the  radial  pulse,  either  immediately  or  after  the  lapse  of  a  few 
hours;  sometimes  the  symptoms  have  appeared  gradually,  the  pulse 
becominji^  weak,  and  tinally  disappearing,  the  hand  numb  and  cola,  the 
surface  bluish,  and  after  death  or  amputation  a  clot,  sometimes  firm, 
pale,  and  adherent,  sometimes  dark  and  soft,  has  been  found  in  the 
artery.  Injury  of  a  norvo,  usually  the  mnsculo-spiral,  is  shown  by 
jxiralysis  and  loss  of  sensation  or  hypenesthesia  in  the  region  supplied 
bv  it;  paralvsis  or  loss  of  sensation  indicates  division  or  destruction  of 
the  ncrvt*  ;  hypenesthesia  indicates  irritation,  usually  by  pressure. 
Paralysis  of  motion  is  often  overlooked  at  first. 

A  simple  fnictniv  in  an  adult,  running  its  (\)urse  without  complica- 
tions, will  be  solitlly  unitcil  in  from  four  to  six  weeks,  and  in  three  or 
four  wtH'ks  in  ciiildren.  The  possible  complications  are  inflammation 
and  delayeil  union;  the  former  is  sometimes  quite  marked,  and  the 
latter  is  of  miicii  more  frcijuent  i>ccurrence  in  the  humerus  than  in  any 
other  bone.  The  ireneral  and  Kn-al  causes  which  lead  to  delay  in  or 
failun^  of  union  have  been  disi'nsstnl  in  Chapter  VIII.      It  has  been 
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thonght  that  the  special  cause  in  the  case  of  the  humerus  is  defective 
immobilieatioD  of  the  fragments,  for  when  the  elbow  is  kept  at  a  right 
angle  any  vertical  movement  of  the  hand  or  forearm  is  likely  to  cause 
horizontal  movement  of  the  lower  fragment  on  the  upper  one,  and 
lateral  splints  manot  be  fitted  accurately  or  snugly 
enough  to  prevent  it.     It  has  been  proposed,  there-  ^"'  ^**- 

fore,  to  treat  the  fracture  with  the  elbow  in  full  exten- 
eion,  but  thiB  position  is  very  irbaome  and  equal  im- 
mobilization can  be  obtained  by  the  use  of  a  posterior 
eplint  the  upper  end  of  which  overlaps  and  is  secured 
to  the  shoulder.  The  supposed  interposition  of  mus- 
cle which  has  been  so  frequently  allied  as  the  cause 
has  existed  in  none  of  the  cases  upon  which  I  have 
operated  because  of  failure  of  union. 

Tiea,taiient.  Reduction  is  made  by  traction  upon 
the  condyles  or  the  flexed  forearm.  The  treatment  in 
fractures  of  the  upper  third  is  essentially  the  same  as 
in  fractures  of  the  surgical  neck;  rest  in  bod,  with 
continuous  traction  and  the  limb  supported  upon 
cushions,  may  be  required  at  first.  For  the  lower 
fractures  abduction  of  the  limb  is  not  so  often  needed. 
The  plaster -of-Paris  bandage  is  in  common  use,  is 
more  secure  than  lateral  splints,  and  gives  good  re- 
sults, but  it  needs  careful  watching  at  first,  both  to 
detect  displacement  and  to  prevent  strangulation  of 
the  limb.  It  should  be  earned  from  the  wrist  to  the 
shoulder,  and  may  include  a  few  spica  turns  ovc 
the  shoulder  and  about  the  chest  to  aid  immobiltzt 
tioD  and  oppose  overriding.  The  forearm  should  be 
flexed  and  supported  by  a.  sling  at  the  wrist.  8nug 
support  under  the  elbow  in  low  fractures  can  produce 
an  angular  deviation  inward  of  the  lower  fragment 
(Fig.  106),  which  greatly  disfigure  the  limb,  osjiecially 
when  the  forearm  is  extended;  this  deformity  is  cou- 
sidered  in  detail  in  the  subsequent  section  on  Supra- 
corfdyloid  Fractures.  A  posterior  moulded  plaster  or 
wire  splint  extending  under  the  forearm  and  over  Fmciuro  uf  lower 
the  back  of  the  shoulder  is  convenient  and  efficient.  i^'fUui^  "f  shaft ;  nn- 
A  weight  attached  to  the  elbow  is  sometimes  useful  ShWiuh  vsn^'^'""^"  ' 
to  prevent  shortening  or  to  overcome  that  which 
is  already  present;  it  will  lengthen  a  limb  even  after  the  lajwe  of  two 
or  three  weeks. 

I  have  found  it  advantageous  in  cases  of  fracture  by  direct  violence, 
especially  in  women  and  the  alcoholic,  to  keep  the  patient  in  bed  for 
altout  a  week,  or  until  the  danger  of  acute  inflaraniatory  complications 
had  passed.  Stroraeyer's  cushion,  designed  (larticiilarly  for  the  treat- 
ment of  compound  frat^tures,  is  ui^efiil  as  a  BUp|x>rt,  It  has  the  form 
of  a  triangular  pyramid  (Fig.  107),  the  long  lines  of  which  are  twelve 
or  fifteen  inches  long.  It  should  be  iirin  enough  to  keep  its  shape 
under  pressure,  and  its  upper  end  slioukl  be  hhiiiter  than  shown  in  the 
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figure.     It  ia  secured  ia  place  (Fig.  108)  by  tying  the  upper  pair  of 

straps  about  the  oppoeite  shoulder  and  the  lower  pair  about  the  waist. 

Id  the  trealment  of  compouod  fractures  the  general  principles  Uid 

down  in  Chapter  VII.  are  to  be  followed.    I  habitually  treat  them  in 


bed  for  the  first  fortnight  with 
the  limb  on  a  pillow,  trusling 
to  the  poBition  and  the  support 
of  a  bulky  dressing  of  the 
wound  for  the  desired  immo- 
bilization. If  prompt  union 
of  the  wound  is  not  obtained 
moulded  splints  can  be  applied 
outside  the  dressing.  Resection  of  the  ends  of  the  ftagments  oi*  their 
direct  suturing  is  rarely  indicated. 

When  there  is  reason  to  fear  serious  injury  to  bloodvessels  or  nerves 
fixed  dressingi^  and  bandages  should  be  avoided  until  after  the  extent 
of  the  injury  shall  huve  become  ap]>arent.  Reduction  should  be  made 
as  completely  as  possible  and  the  limb  supporte^l  upon  cushions. 


Stromeyer't  •lUlary 


:!.  F&ACTUBES  OF  TEE  LOWBB  ENS  OF  THE  HUHEBUS. 


This  group,  like  that  of  frai-tures  at  the  upper  end  of  the  humerus, 
invludes  a  numU'r  of  varieties  (liffering  materially  in  character  and 
imiK>rtamv,  and  having  in  iximmon  only  their  iwsition  near  the  elbow, 
and  till'  freiiuent  nwessity  :iik1  dlHiculty  of  mnking  a  differential  diag- 
nosis Iviwei'ii  iiu'h  ami  tlie  otlitT:*  mid  dislocation.  A  certain  lack  of 
ajirei'ment  atiion^  writers,  as  to  the  senst^  in  which  some  of  the  distin- 
guishing; terms  an'  tise<),  makes  it  desinible  to  ilettne  those  that  are  to 
W  here  emplnyttl  at  tlic  same  x\aw  that  the  limit:?  of  the  divisions  of 
the  main  •rrnnp  are  tnuttl.     These  divisions  tire: 

A.  Fractures  Above  the  Condyles;  Supr%condyloid.  The  line  of  frac- 
ture ervisses  the  exiwiided  jmrt  of  the  Imiie  above  the  articular  surface 
transversely  or  obliipiily.  liihI  may  nr  niny  not  open  the  articulation. 

11.  Fncturos  of  the  Internal  Epicondrle  or  Epitrochlea.  The  line  of 
fracture  is  ontirely  extra-artienlar.  ami  the  jiiiit'  bn^ken  oft  consists  of 
the  whole  or  [wrt  (>f  the  opii-onilyliv  And  I'y  the  internal  epicondyle 
or  epitrodtlea  is  uiraul  the  whole  of  the  projivting  tuberosity  that  lies 
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above  and  on  the  inner  side  of  the  trochlea^  and  part  of  which  is  devel- 
oped about  a  separate  centre  of  ossification. 

C.  Fractures  of  tlie  External  Epicondyle.  The  line  of  fracture  is  prob- 
ably extra-articular;  the  fragment  is  very  small,  consisting  of  the  epi- 
condyle proper,  either  alone  or  with  some  of  the  adjoining  bone. 

D.  Fractures  of  the  Internal  Condyle.  In  these  the  line  of  fracture 
passes  from  a  point  on  the  inner  border  of  the  bone  above  the  tip  of 
the  epicondyle  obliquely  downward  and  outward  to  the  articular  sur- 
face. 

E.  Fractores  of  the  External  Condyle.  Similar  to  the  preceding  vari- 
ety, except  that  the  line  of  fracture  begins  upon  the  outer  side  and 
passes  downward  and  inward. 

F.  Intercondyloid  or  T-shaped  Fractnres.  These  are  a  combination  of 
the  first,  fourth,  and  fifth,  the  extremity  being  separated  from  the  shaft 
and  split  into  two  or  more  pieces. 

6.  Separation  of  the  Epiphsrsis.  The  fracture  follows  the  line  of  the 
conjugal  cartilage. 

H.  Fracture  of  the  Articular  Process.  In  this  more  or  less  of  the  por- 
tion of  bone  covered  by  articular  cartilage  is  broken  off;  the  most 
common  form  is  fracture  of  the  capitellum. 

These  fractures  are  much  more  common  than  those  of  either  the 
upper  end  or  shaft.  The  relative  frequency  of  the  varieties  mentioned 
in  the  preceding  list  has  not  been  satisfactorily  determined;  published 
statistics  differ  quite  widely,  and  the  differential  diagnosis  is  often  so 
difficult  (partly  because  of  the  extreme  youth  of  many  of  the  patients) 
that  doubt  must  sometimes  remain  whether  a  case  has  been  properly 
assigned  to  its  class.  In  the  Out-patient  Department  of  the  House  of 
Relief  between  January  1,  1895,  and  October  1,  1897,  forty-eight  of 
these  fractures  were  received,  divided  as  follows:  Supracondyloid  8, 
intercondyloid  7,  external  condyle  15,  internal  condyle  10,  internal 
epicondyle  8.* 

The  great  relative  frequency  of  these  fractures  in  children  makes 
necessary  a  brief  account  of  the  somewhat  complex  development  of 
this  end  of  the  bone.  According  to  Henle,  the  epiphysis  at  birth  is 
wholly  cartilaginous  below  a  transverse  line  passing  through  the  lower 
part  of  the  olecranon  fossa;  in  a  month  or  two  this  line  descends  cen- 
trally to  the  lower  edge  of  the  fossa,  becoming  convex,  and  during  the 
first  or  second  year  a  centre  of  ossification  appears  in  the  capitellum. 
Between  the  eighth  and  twelfth  years  this  nodule  enlarges,  nearly  or 
quite  reaching  the  trochlear  groove,  a  nodule  appears  in  each  epicondyle, 
and  the  diaphysis  sends  a  prolongation  down  into  the  inner  portion  of 
the  trochlea.  Between  the  twelfth  and  fifteenth  years  the  nodule  of  the 
capitellum  unites  with  that  of  its  epicondyle,  and  after  that  the  final 
point  of  ossification,  that  of  the  trochlea,  appears;  it  is  a  thin  concave 

*  Excluding  caaes  associated  with  dislocation  of  the  elbow,  examination  of  the  record  sujfgests 
that  two  or  three  of  those  claased  aa  fractures  of  the  internal  condyle  were  supnicondylold. 
Thirty  of  the  patients  were  ander  eleven  years  of  aue,  and  7  others  were  less  than  twenty  years 
old ;  8  were  more  than  twenty  years  old,  and  in  3  the  nge  was  not  noted.  Of  the  8  fractures  in 
adulus  were  of  the  epicondvle.  2  of  the  external  condyle,  1  of  the  internal  cxnidyle,  1  suprncon- 
dyloid.  and  1  intercondyloid.  Counting  the  intercondyloid  as  a  variety  of  the  supracondyloid 
and  adding  to  the  latter  the  doubtful  ones  clajssed  as  of  the  internal  condyle,  the  order  of  fre- 
qxiency  woald  be :  1.  Sapracondyloid.  2.  External  condyle.  3.  Internal  condyle.   4.  Epicondyle. 
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cap  or  shell,  closely  applied  in  the  downward  projection  of  the  corre- 
sponding portion  of  the  diaphysis,  and  unites  with  the  noilulu  of  the 
capitellum  about  the  fifteenth  year;  soon  afterward  the  nodule  formed 
by  the  union  of  the  trochlea,  capitellum,  and  external  epifondyle  unites 


with  the  diiiphysis,  aud  snbsteqiiently  the  nodule  of  the  internal  epicon- 
dyle  unites.  Kocher's  statement,  following  Farabeuf ,  that  the  trochlear 
nodule  ia  the  first  to  unite  with  the  diaphysis  seems  to  be  an  error  due 
to  misinterpretation  of  the  peculiar  descent  of  the  diaphysis  into  the 
trochlea,  probably  through  ignorauce  of  the  late  appearance  of  the 
trochlear  nodule.  It  thus  appears  that  the  epiphysis  after  about  the 
fifth  year  is  an  irregular  strip  of  cartilage  containing  one,  or  two,  bony 
nodules  in  its  thicker  out*r  portion,  and  none  iu  its  thin  saucer-like 
troclilear  portion,  which  latter  is  contiauoua 
by  a  sort  of  neck  with  the  cartilaginous  and 
bony  internal  epicondyle. 

A.  FracturaB  above  the  Condyles— Supra- 
condyloid. 

These  fractures  are  those  which  come  next 
in  order  of  position  after  fractures  of  the 
lower  third  of  the  shaft, and  require  separate 
mention  because  of  the  special  qnestiona  in- 
volved in  thedifTerentialdiagnosisby  reftson 
of  the  proximity  of  the  elbow-joint  and  by 
the  possible  extension  of  the  fracture  into  the 
joint.  The  line  of  fracture  may  be  tranft- 
verse  or  oblique,  and  oblique  either  from 
side  to  side  or  from  before  backward,  and 
it  may  open  the  joint  by  cros.sing  the  ole- 
~  cranon  f>r  coronoid  fossa  or  bv  the  eitensioo 

sun-^mdjioirt j™c..,rc  «r  .he      j^^,^^  j^  ^j  ^^  g^^^^  between  the  condyles. 

The  cause  is   violence  acting  upon  the 
front  or  back  of  the  lower  end  of  the  bone,  usually  througli  the  bones 
of  the  forearm,  as  in  a  fall  upon  the  oulstretcbcd  hand,  or,  as  indi- 
cated by  Kocher's  experiments,  by  torsion.     The  commonest  cause    , 
appears  to  be  a  fall  upon  the  hand  in  which  the  end  of  the  humenis 
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I  presaetl  backward  ("extension  fracture")  citlier  dirw^tly  by  the 
partly  ilexed  forearm  or  possibly  by  hype  rex  tens!  on  of  the  joint.  In 
this  case  the  line  of  fracture  in  oblique  from  bebintl  downward  and 
forward,  the  lower  end  of  tiio  upper  fragment  often  ending  in  a  sharp 

loiut  on  its  anterior  a-(i»ect.     When  the  force  acts  in  uie  oppDslte 


direction,  agaiufit  the  back  of  the  elbow,  a  muth  more  rare  oosurrenoe, 
and  the  lower  end  of  the  humerus  is  forced  forward  ("  flexion  frac- 
ture"),  the  line  of  fracture  runs  from  in  front  downward  and  back- 
ward, aad  the  sharp  point  is  found  at  the  upper  end  of  the  lower 
fragment  in  front  (Fig*.  Ill  and  112).  Figs,  ll-'^and  111  represent 
a  specimen  of  this  kind  which  I  obtained  from  a  patient  who  died  of 
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delirinni  tremens  shortly  after  the  aocideot.  While  carryiog  s  flagstone 
be  fell  npon  the  elbow,  flexed  at  a  right  angle,  with  the  edge  of  the 
irtone  resting  in  the  flexure  of  the  joint;  the  fiacture  was  almost  ex- 
actly in  the  frontal  plane,  as  if  the  condyles  bad  been  cut  off  by  an 
axe  descending  along  the  anterior  snrface  of  the  homeras.  The  lower 
fragment  was  slightly  displaced  forward  and  upward.  In  both  fonm 
the  higher  the  fractore  the  less,  apparently,  is  the  obliquity;  in  one 
which  I  had  an  opportonity  directly  to  examine  in  the  coutw  of  an 
operation  undertaKen  to  increase  the  range  of  motion  after  healing 
with  displacement,  the  line  of  fracture  appeared  to  have  been  almost 
exactly  transverse  from  side  to  aide  and  but  slighily  oblique  from  before 
backward  and  upward.  The  lower  fragment  was  displaced  backward. 
The  character  and  extent  of  displacement  vary  wim  the  direction  of 
the  line  of  fracture;  as  the  latter  is  so  often  oblique  downward  and 
forward,  the  lower  fragment  is  commonly  displaced  backward  and 
upward,  and  not  infrequently  the  sharp  end  of  the  upper  fragment  is 
forced  through  the  overlying  muscles  and  even  the  skin  on  the  antero- 
internal  aspect.  To  this  displacement  backward  may  he  added,  or  for 
it  may  be  substituted,  an  angular  displacement,  the  apex  directed  for- 
ward, which  accentuates  the  prominence  of  the  back  of  the  elbow.  Id 
the  less  common  cases  in  which  the  obliquity  is  downward  and  back- 


ward llic  displai'Liiioiit  of  the  fragment  is  forward  and  upward,  but  Ib 
miicli  less  iiiarkt'd  than  in  tlie  otlitr  form,  although  occasionally  the 
upiKT  fragment  lias  been  IoivckI  thniugli  the  triceps  and  the  skin- 
If  <liw|il;ii'cni(;iit  persists  the  range  of   motion  in  the  elbow  may  be 
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restricted  by  direct  bony  contact  or  by  fibrous  bands  attaching  the  torn 
and  bruised  muscles  to  the  bone. 

A  late  and  most  important  displacement,  which  apparently  is  due  in 
great  part  to  the  dressing,  to  the  support  of  the  limb  by  a  bandage  or 
sling  under  the  elbow,  aided  perhaps  by  muscular  contraction,  is  the 
angular  lateral  deviation  of  the  lower  fragment  with  the  apex  directed 
outward,  which  is  shown  in  Figs.  115  and  116.  The  deformity  of  the 
elbow  which  resalts  is  very  noticeable  in  extension  and  has  often  been 
attributed  solely  to  the  ascent  of  the  internal  condyle  after  its  fracture, 
but  there  is  good  reason  to  believe,  I  think,  that  it  is  much  more  fre- 

auently  the  result  of  a  supracondyloid  fracture  followed  by  this  angular 
isplacemenL  A  number  of  specimens  have  been  described,  and  I  pos- 
sess two  (Figs.  106,  115,  and  116);  the  one  represented  in  Fig.  116 
corresponds  almost  exactly  with  the  condition  of  the  bones  shown  in 
the  skiagram  (Plate  II.,  fig.  1)  of  the  limb  shown  in  Fig.  117. 

Fio.  117. 


Supracondyloid  IVacture  ;  cubitus  varus. 

The  artery  of  the  median  or  musculo-spiral  nerve  may  be  torn  or 
compressed,  but  this  injury  is  much  less  fre(jnent  than  might  l)e  antici- 
pated from  the  extent  and  direction  of  the  displacement. 

Symptoms.  The  symptoms  are  deformity,  loss  of  function,  abnormal 
mobility,  and  pain.  The  deformity  may  be  marked  or  slight,  the 
former  eBpecially  when  the  line  of  fracture  is  oblique  from  behind 
downward  and  forward  and  the  lower  fragment  is  displaced  and  tilted 
backward;  this  causes  a  prominence  of  the  back  of  the  elbow  which 
in  some  stages  resembles  that  of  a  dislocation,  but  is  readily  distin- 
guished from  it  by  noting  that  the  relations  of  the  olecranon  and  epi- 
condyles  are  normal  and  that  the  head  of  the  radius  is  in  ])laee. 

The  determination  of  these  relations  is  the  first  step  to  he  taken  in 
the  examination  of  most  injuries  of  the  elbow;  it  is  conveniently  done 
by  placing  the  tips  of  the  tnumb  and  middle  finger  on  the  two  ei)icon- 
dyles  respectively  and  that  of  the  index  finger  upon  the  point  of  the 
olecranon,  and  noting  their  correspondence  or  lack  of  corresj>ondence 
with  the  normal  in  the  positions  of  extension  and  of  flexion  at  a  right 
angle,  ordinarily  using  the  other  elbow  in  comparison.  The  head  of 
the  radius  can  be  felt  from  one-half  to  three-fourths  of  an  inch  distant 
from  the  external  epicondyle  in  the  direction  of  the  wrist.  Fig.  118 
shows  these  relations. 
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.Swelling  is  marke<I  and  UDiform ;  occliymosis  ia  uanalty  preseat  after 
a  few  hours;  voluntary  motion  is  inhibited  by  paio,  passive  motion 
restricted.  Abnormal  lateral  mobility — adduction  and  abduction  of 
the  forearm — exists  and  is  most  surely  recognized  if  the  test  is  made 
while  the  elbow^is  extended.  If  the  condyles  are  firmly  grasped  with 
one  hand  and  the  shaft  with 
*'w- 118.  the  other,  free  mobility  of  one 

upon  the  other,  usnally  with 
crepitus,  ia  found.  Pressure 
Upward  with  the  hand  under 
the  flexed  elbow  csiuses  pain. 
Pressing  the  condyles  together 
does  not  cause  pain  unless  (he 
line  of  fracture  also  runs  be- 
tween them  (T-fracture),  nor 
can  the  condyles  be  moved 
independently  of  each  other. 
Pre-saure  with  the  tip  of  the 
'  finger  along  the  supracondy- 
loid  ridges  tn&y  detect  irregu- 
larity and  cause  pain  at  the 
fioint  of  fracture  if  the  displacement  is  slight;  if  it  is  marked  the 
ower  end  of  the  upper  fragment  can  be  readily  recognized,  usually 
in  front,  at  or  close  above  the  flexure  of  the  elbow. 

Treatment.  In  view  of  the  proximity  of  the  joint  the  important  indi- 
cation is  to  secure  repair  without  displacement;  and  the  displacements 
which  threaten  are  the  primary  overriding  and  the  late  lateral  angular 
deviation  (Fig.  115).  The  overriding  can  lie  corrected  by  traction, 
preferably  with  the  elbow  at  a  right  angle,  and  its  recurrence  effectively 
opposed  by  anterior  and  posterior  moulded  splints,  or  a  plaster  encase- 
ment, aided  sometimes  by  a  weight  attached  to  the  forearm  close  by 
the  elbow,  with  the  wrist  supported  by  a  sling,  iis  the  same  indication 
is  met  in  fractures  of  the  shaft.  Frequent  inspection,  and  possibly 
readjustment,  will  be  needed  during  the  first  two  or  three  weeks. 
Lateral  angular  dieplacement  is  unlikely  to  occur  if  the  limb  is  not 
supported  at  the  elbow;  it  should  be  further  opposed  by  taking  care 
that  the  inner  upper  portion  of  the  forearm  (with  the  attached  lower 
fragment)  is  kept  well  down,  pninated,  while  the  moulded  spliut  is 
hardening.  Fixation  in  the  position  of  full  exteni^ion,  which  has  been 
recommended  more  particularly  in  fracture  of  the  iulernal  condyle 
with  the  object  of  maintaining  the  normal  outward  deviation  (abduc- 
tion) of  the  forearm,  is,  I  think,  undesirable.  I  have  used  it  in  tlie 
form  of  vertii'al  suspension  in  compound  fractures  with  great  advan- 
tage during  the  first  fortnight,  but  the  advantage  comes  from  the 
suspension,  in  controlling  the  reaction,  not  fntm  ita  effect  upon  the 
position  of  the  lower  fragment;  that,  I  think,  ia  likely  to  tilt  back- 
ward in  the  extended  position,  producing  an  angular  displacement^ 
apex  forward. 

In  a  few  cases  after  union  has  lakeu  place  the  deformity  produced 
by  angular  inward  displacement  has  been  relieved  by  excision  of  * 
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wedge-shaped  piece  from  the  outer  side  of  the  humerus  just  above  the 
epicoodyle,  thus  briogiog  tbe  lower  fragment  into  line  with  the  shaft. 

B.  FrutBres  of  the  Internal  Eplcondyle  (Epitrochlea). 

By  the  epitrochlea  ia  meant  the  projecting  spur  of  bone  on  the  side 
of  the  trochlea;  its  lower  limit  is  sharply  defined,  but  above  it  ia  con- 
tinuous with  the  condyloid  ridge. 

The  first  author  who  called  attention  to  this  fracture  was  Granger,' 
in  1818.  It  is  more  common  in  children  than  in  adults;  of  the  ten 
cases  above  mentioned,  not  associated  with  dislocation  of  the  elbow, 
treated  in  the  House  of  Relief  in  two  and  a  half  years,  the  ages  were 
one,  five,  ten,  ten,  fourteen,  seventeen,  twenty-eight,  tliirty-four,  and 
forty-three  years.  The  fracture  frequently  accompanies  dislocation  of 
tbe  elbow,  being  produced,  I  think,  by  the  pul!  of  the  flexor  muscles 
of  the  forearm  which  are  attached  to  it  and  which  are  put  upon  the 
stretch  by  the  forcible  abduction  of  the  forearm  which  is  so  common  a 
first  step  in  the  production  of  a  backward  or  outward  dislocation.  In 
cai^es  not  thus  complicated  the  cause  appears  commonly  to  be  external 
violence  acting  directly  upon  the  back  of  the  epitrochlea. 

Symptoms.  The  symptoms  vary  somewhat  with  the  size  of  the  frag- 
ment, for  when  the  latter  is  small  it  is  held  in  place  by  tbe  unlorn  por- 
tion of  the  muscular  attachments  upon  it  and  the  adjoining  bone,  but 
when  it  is  large  enough  to  include  the  greater  part  of  the  attachment 
displacement  takes  place  downward  and  forward  in  the  direction  of  the 
muscles.  If  the  swelling  is  not  too  great  the  fragment  can  be  seized 
between  the  thumb  and  finger  and  moved,  usually  with 
crepitus.  Ecchymosis  is  common,  and  the  functions  of  ^°-  ""■ 
the  joint  may  be  diminished  by  pain  or  the  fear  of  it. 

-  In  a  few  cases  the  ulnar  nerve  has  been  injured  by 
the  original  violence  or  irritated  by  pressure  of  the  dis- 
placed fragment  or  a  portion  of  callus.     In  three  of 
Granger's  cases  there  was  partial  paralysis  of  motion 
and  sensation  in  the  region  supplied  by  the  ulnar  nerve, 
and  repeated  crops  of  vesicles  formed  upon  the  corre- 
sponding part  of  the   hand  during  the  two  or  three 
months  following  the  injury.     All  tbe  symptoms  dis- 
appeared after  a  time.    Richet^  observed  a  case  of  frac- 
ture of  tbe  epitrochlea  with  dislocation  of  tiic  elbow 
inward  due  to  a  fall  upon  the  ice.     After  reduction  of 
the  dislocation  the  ulnar  nerve  was  found  to  be  com- 
pletely paralyzed.     A  month  later  the  little  finger  v 
so    insensitive  that   the   patient   amu.sed    himself   and  , 
amazed  his  play-fellows  by  holding  it  for  more  thai 
minute  in   the  fiame  of  a  candle.     The  deep   bur 
result    took    several    weeks   to   heal ;  afterward    sei 
gradually  and  became  complete. 

Denucfi^  was  consulted  by  a  man  suffering  with  an 
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of  the  ulnar  aerve  following  a  fall  upon  the  elbow  three  months  before. 
He  recognized  deformity  of  the  epitrochlea,  made  an  inciston,  and 
found  the  ner\-e  hypertrophied  and  resting  upon  a  bony  prominence 
formed  by  the  epitrochlea  displaced  and  united  in  its  false  position. 
The  projecting  part  of  the  bone  was  excised,  and  the  neuralgia  ceased. 

Treatment.  The  treatment  is  simple  :  immobilization  of  the  elbow 
in  the  flexed  position  so  as  to  relax  the  muscles  that  arise  from  the  epi- 
trochlea and  thus  diminish  the  force  that  tends  to  draw  it  forward  and 
downward.  It  is  futile  to  attempt  to  keep  the  fragment  in  place  by 
pressure  upon  it  from  the  outside.  Even  if  it  remains  displaced  down- 
ward and  forward  the  deformity  is  slight  and  eutails  no  lose  of  function. 
Immobilization  should  he  maintained  until  consolidation  has  taken 
place,  the  length  of  time  necessary  for  which  varies  with  the  age  of  the 
patient  and  the  extent  of  the  unreduced  displacement.  In  children, 
and  without  displacement,  union  is  sufficiently  firm  at  the  end  of  ten 
days  or  a  fortnight  to  allow  splints  to  be  laid  aside  and  the  arm  to  be 
carried  in  a  sling,  and  in  three  weeks  the  arm  may  be  left  unsupported 
and  free. 

In  a  few  cases  the  fragment  has  been  excised  because  of  pain  or  fear 
lest  it  should  interfere  with  function;  it  has  also  been  proposed  to 
secure  it  in  place  by  transfixion  with  a  pin  or  by  incision  ana  suture, 
but  the  measure  seems  wholly  unnecessary. 

C.  FractnreB  of  tbe  External  Epicondyle. 

This  is  a  much  rarer  accident  than  the  preceding,  and  as  the  frag- 
ment that  is  broken  off  is  small,  and  as  the  cause  appears  to  be  always 
direct  violence,  which  is  usually  accorajwiiiied  by  bruising  and  swelling, 
the  exact  nature  of  the  injury  nmy  easily  pass  unrecognized.     An 
anatomical  demonstration  of  the  fracture  has  never 
been  made,  except  in  connection  with  more  exten- 
sivo  fractures  of  the  elbow. 

In  the  souse  in  which  the  term  is  here  used  the 
epicondyle  is  the  small  prominence  above  and  on 
the  outer  side  of  the  capitellum,  composed  in  part  of 
bone  formed  about  a  separate  centre  of  ossification, 
and  in  part  of  tlio  projecting  portion  of  the  shaft  or 
condyle  itself.  To  it  are  attached  the  external 
lateral  ligament  of  the  joint  and  part  of  the  ex- 
tensor muscles  of  the  forearm. 

Most  sui^ons  deny  the  possibility  of  an  extra- 
articular fracture  of  this  part,  and  group  all  frac- 
tures of  the  region  as  of  the  external  condyle. 
^Jm'!dZotibX^m^s  Anatomically  speaking  it  is  certainly  possible  for 
,u,.„,.r.)  ""•^h  a  fracture  to  oc«ur;  the  epicondyle,  thou^ 

small,  in  still  large  enough  to  be  broken  in  such  a 
way  that  the  line  of  fracture  may  lie  entirely  outside  the  joint. 

Onrlt  describes  as  extni-articnlar  fractures  of  the  external  epicon- 
dyle two  s|»ccimen.s  preserved,  the  one  at  Giessen,  the  otlier  at  Berlin. 
In  each  the  fracture  has  imitcd  with  mnsidenible  displacement  down- 
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ward  of  the  f  ragment,  which  appears  in  the  description  and  figure  (Fig. 
120)  too  large  to  have  been  entirely  extra-articular.  Still,  his  personal 
examination  of  the  specimens  was  more  likely  to  lead  to  a  correct 
opinion  of  them  than  a  verbal  description  or  a  figure  is. 

There  is  little  to  be  added.  The  cause  must  be  direct  violence,  or 
possibly  forcible  adduction  of  the  forearm  acting  through  the  lateral 
ligament ;  the  displacement  must  be  slight  and  unimportant ;  the 
treatment,  rest. 

D.  Fractures  of  the  Internal  Condyle. 

The  line  of  fracture  runs  from  a  point  on  the  inner  border  of  the 
epitrochlea  or  of  the  ridge  above  it  downward  and  outward,  ending  on 
the  outer  half  of  the  lower  part  of  the 
trochlea  or  at,  or  even  a  little  beyond,  its  ^^°'  ^^^' 

junction  with  the  capitellum  (Fig.  121). 

The  common  cause  appears  to  be  vio- 
lence acting  from  below  upward  upon  the 
trochlea,  as  in  a  fall  upon  the  flexed  elbow, 
or  by  forced  adduction  of  the  forearm, 
turning  upon  the  head  of  the  radius  as  a 
centre,  and  breaking  oft  the  condyle  by 
forcing  it  upward  or  backward. 

The  fragment  may  be  displaced  upward, 
backward,  or  in  both  directions,  and  may 
also  be  rotated.  As  the  ulna  remains  at- 
tached to  the  fragment  and  is  itself  held 
in  place  by  its  attachments  to  the  radius, 
the  displacement  of   the  fragment  cannot  „  ^,       ,.,.,, 

,  '  I  ,,  .  •    ^     1    T  1  Upper  and  lower  II mite  of  fracture  of 

be  great  unless  there  is  associated  disloca-  the  internal  condyle. 

tion  of  the  radius  from  the  capitellum,  as  is 

occasionally  observed.  A  late  displacement,  similar  in  cause  and  effect 
to  that  observed  after  supracondyloid  fracture,  occurs  here  also  ; 
pressure  upward  against  the  flexed  elbow,  as  by  a  snug  sling,  is  trans- 
mitted through  the  olecranon  to  the  fragment  and  raises  it  above  its 
proper  place,  thus  changing  the  direction  of  the  transverse  axis  of  the 
joint  and  substituting  adduction  of  the  forearm — cubitus  varus— for 
the  slight  normal  abduction.  Possibly  the  contraction  of  the  triceps 
and  brachialis  anticus  may  aid  in  producing  this  result.  There  is  also 
reason,  I  think,  for  the  suspicion  that  the  elevation  of  the  condyle 
found  in  some  cases  is  the  result  not  of  displacement  before  union, 
but  of  arrested  growth  by  the  interference  of  the  fracture  with  the 
conjugal  cartilage  on  that  side.  This  is  suggested  by  the  perfect  out- 
line of  the  supracondyloid  ridge  and  the  absence  of  marked  irregu- 
larity on  the  anterior  and  posterior  surfaces.  The  fact,  if  it  is  one, 
could  be  determined  by  observing  the  gradual  increase  of  the  deform- 
ity, adduction  of  the  forearm,  during  the  years  following  fracture  in 
a  young  person. 

The  swelling,  as  in  most  of  these  fractures  at  the  elbow,  is  uniform, 
rarely  more  marked  on  the  side  of  the  injury  except  at  first;  loss  of 
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function  is  marked,  the  arm  geuerally  being  held  at  an  angle  nf  about 
125  degrees,  and  the  range  even  of  passive  motion  without  anieethesia 
is  restricted.  The  characteristic  symptoms  are  independent  mobility 
of  the  condyle,  usually  with  crepitus,  pain  on  pressing  the  condylta 
tt^ther  and  on  pressure  with  the  tip  of  the  finger  at  the  point  where 
the  line  of  fracture  crosses  the  supracondylnid  ridge,  and  sometimes 
an  irregularity  in  the  line  of  the  ridge  at  that  point.  The  independent 
mobility  is  recognized  by  grasping  the  fragment  between  the  thumb 
and  tiugers  and  moving  it  slightly  backward  and  forward  while  the 
other  condyle  and  the  shaft  are  held  with  the  other  hand.  Pain  caa 
also  be  caused  by  pressure  upward  against  the  olecranon  or  liaokwan) 
through  the  forearm  while  the  elbow  is  partly  flexed.  If  the  limb  can 
be  fully  extended  abnormal  lateral  mobility  of  the  forearm — adduction 
and  abduction — is  found,  especially  abduction.  The  same  mobility 
exists  when  the  joint  is  more  or  less  flexed,  but  the  observation  cannot 
be  safely  made,  at  least  in  the  young,  because  of  the  diflicully  of  dis- 
tinguishing between  it  and  rotation  of  the  humerus;  full  extension  is 
necessary  for  the  test,  and  this  can  rarely  be  had  exi^pt  with  the  aid 
of  general  amesthesia.  The  relations  of  the  epitnx'hlea  and  lip  of  the 
olecranon  are  preserved,  and  their  elevation  or  displacement  backward 
with  reference  to  the  external  epicondyle  is  generally  too  slight  to  be 
recognized  through  the  swelling. 

Associated  dislocation  of  the  radius  from  the  capitellum  is  recognized 
by  the  presence  of  its  head  below  and  behind  the  outer  condyle  and  by 
the  marked  displacement  backward  of  theinterual  condyle  and  olecta- 
non,  which  leaves  the  outer  condyle  and  lower  end  of  the  shaft  as  so 
easily  recognizable  prominence  in  the  flexure  of  the  joint. 

The  main  point  to  be  considered  in  the  treatment  is  the  correction  or 
prevention  of  such  displacement  as  would  seriously  interfere  with  the 
functions  of  the  joint  or  the  appearance  of  the  limb,  notably  the  ascent 
of  the  condyle  by  which  the  axis  of  the  forearm  would  be  directed 
inward  (adduction).  The  fragment  is  too  small  to  be  acted  upon 
directly  by  any  dressing,  and  its  position  must,  therefore,  be  controlled 
through  the  ulna  to  which  it  is  attached.  Ordinarily  this  can  l>e  satis- 
factorily done  by  a  fixed  dressing  with  the  elbow  at  a  right  angle,  either 
a  tin  posterior  splint  or,  preferably,  a  moulded  one  or  a  plaster  encase- 
ment. The  essential  points  are  that  the  fragment  should  be  kept  well 
down  in  place  while  the  dressing  ia  hardening,  if  a  moulded  one  is  used, 
and  that  it  should  not  be  pressed  upward  during  repair  by  the  bandage 
which  supports  the  forearm;  this  should  lie  near  the  wrist,  not  under 
the  elbow.  Full  flexion  aud  full  extension  of  the  joint,  which  meas- 
urably control  the  position  of  the  fragment  by  the  tension  of  the  p<»- 
terior  and  anterior  portions  of  the  capsule  respectively,  have  been 
recommended  ;  in  each  position  tilting  of  the  fragment  sometimes 
occurs.  Full  flexion  is  a  much  more  convenient  altitude  than  full 
extension,  unless  the  patient  is  kept  in  bed;  but  it  is  no  more  con- 
venient than  rectangular  flexion  and,  I  think,  gives  no  more  security 
against  displacement.  It  is  usually  desirable  in  fracture  complicated 
by  dislocation  of  the  radius,  in  order  to  oppose  recurrence. 

If  the  fragment  is  rotated  or  tilted  and  cannot  otherwise  be  brought 
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into  place  it  should  be  exposed  by  an  incision;  advantage  may  be  taken 
of  thia  to  fix  the  fragment  in  place  by  periosteal  sutures  or  even  by 
transfixion  with  a  pin. 

Immobilization  is  required  for  about  three  weeks,  a  sling  for  another 
week,  and  then  the  Itmu  abandoned  to  natural  use  without  forced  pas- 
sive motion;  the  latter,  for  reasons  given 
in   Chapter  VII.,  is   more   likely   to   do  Pia.  122. 

harm  than  good,  for  it  may  increase  the 
irritation  which  provokes  overgrowth  of 
caltus.  Even  with  satisfactory  reduction 
the  range  of  motion  may  be  diminished  by 
callus  obetracting  the  olecranon  or  coro- 
Doid  fossa. 

E.  Fracturea  of  the  External  Condyle. 

These  are  more  common  than  fractures 
of  the  internal  condyle,  and  much  more 
frequent  in  the  young  than  in  adults.  The 
cause  is  a  fait  upon  the  hand  while  the 
elbow  is  flexed  or  upon  the  inner  and  pos- 
terior portion  of  the  flexed  elbow;  in  the 
former  the  force  is  transmitted  tbntugh  the 
radius  to  the  capitellum  in  a  backward  or 
backward  and  upward  direction,  in  tbe 
latter  through  the  olecranon  upward  and 
oatward  against  the  outer  slope  of  the  trochlea.  In  one  or  two  cases  I 
have  thought  the  cause  was  a  blow  upon  the  back  of  the  condyle. 

The  line  of   fracture  runs  obliquely  from  the  outer  ridge  of   the 
bumeriiB  above  the  epicondyle  downward  and  inward  into  the  joint, 
ending  usually  in  the  groove  of  the  trochlea,  coinciding  in  j»art  at  least 
with  the  epiphyseal  line,  so  that  the  fragment  comprises  the  epicondyle, 
the  capitellum,  and  the  outer  portion  of  the  trochlea.    As  the  fragment 
remains  attached  to  the  radius  and  ulna  by  the  lateral  li};;anient  and 
capsule,  tbe  displacement  is  usually  slight  when  the  forearm  is  In  its 
proper  position,  but  there  is  tendency  to  tilting  (flexion)  of  the  frag- 
ment, and  sometimes  it  is  markedly  rotated  about  one  or  another  axis, 
ao  far  in  one  of  Kocher's  cases  that  the  fractured  surface  looked  out- 
ward, and  in  two  of  mine  upward.     If  the  forearm  is  abducted  the 
fragment  is  displaced  backward  or  upward  and  outward;  if  adducted, 
forward  or  downward.    If  the  elbow  is  simultanetnisly  dislocated  back- 
wrd  or  outward  the  fragment  a^xMjmpanies  the  radius, 

A  late  condition  sometimes  found,  such  as  tho.se  shown  in  Figs. 

123  and  124,  and  nsually  attributed  to  a  primarj'  displacement  left 

"^corrected,  appears  to  me  to  be  due  more  probalily  to  arrest  of  devel- 

'        opnent  at  the  lose  of  the  capitellum.    Displacement  upwnrtl  must  take 

;        puce  along  the  line  of  fracture,  and  consequently  it  must  also  be  ont- 

'        "fd,  as  is  not  sufficiently  the  case  in  those  spet^irnens.     The  position 

w  |[|p  |,g^  q£  j-iie  radius  could  be  more  plausibly  explained  by  the 

flongation  which  follows  the  removal  of   pressure  than  by  forcible 
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ascent  of  the  entire  bone  beside  the  ulna.    Uitually  tins  condition  leads 
to  marked  abduction  of  the  forearm — cnbitue  valgus. 

Swelling  appears  first  on  the  outer  side  and  then  becomes  uniform; 
ecchymosis  appears  below  the  condyle,  or  on  the  inner  side  if  the  patient 
has  remained  in  bed  with  the  limb  abducted.  Loss  of  function  is  not 
80  raarkefl  as  in  fracture  of  the  iuternal  condyle;  pain  is  felt  on  press- 
ing the  broken  condyle  against  the  shaft,  inward,  upward,  or  forward; 
also  on  pressure  with  the  lip  of  the  finger  on  the  ridge  close  above  the 
epicondyle.      Abnormal  mobility  appears  as  adduction  of  the  forearm 


(also  painful),  with  leas  or  no  abduction,  and  can  sometimes  be  reoog- 
uized  by  grasping  the  fragment  between  the  thumb  and  finger  and 
moving  it  backward  and  forward  while  the  shaft  is  firmly  held;  crepi- 
tus may  be  perceived  at  the  same  time.  If  the  fragment  is  notably 
displaced  the  irregularity  may  be  recognized  by  palpalion;  and  if  the 
ulna  is  at  the  same  time  dislocated  backward  from  the  trochlea  the  con- 
dition is  recognized  by  noting  the  common  signs  of  dislocation  on  the 
inner  side — backward  projection  of  the  olecranon,  prominence  of  the 
trochlea  iu  the  Hcsure  of  the  elbow — and  the  position  of  the  fragment 
in  close  relations  with  the  heud  of  the  radius  behind  and  above  its 
proper  position.  The  much  rarer  dislocation  outward  could  be  recog- 
nized in  like  manner. 

The  difficulty  in  treatment  lies  more  in  the  reduction  of  displacetuent, 
if  it  is  marked,  than  in  the  maintenance  of  the  proper  jKisition  if  that 
is  secured.     In  most  cases,  those  without  much  displacement,  immobil- 
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izatioD  for  three  weeks  at  a  right  angle  by  a  poeterior  moulded  splint 
18  sufBcient,  although,  of  course,  pains  must  be  taken  to  make  reduo- 
tion  as  complete  as  possible. 

When  the  fragment  has  suffered  one  of  the  rarer  displacements  by 
rotation  it  is  generally  impossible  to  restore  it  to  place  without  an 
operation.  In  two  such  cases  I  opened  the  joint  by  an  incision  on  the 
outer  side  and,  with  considerable  difBculty  in  one,  turned  the  fragment 
back  iuto  place  and  obtained  a  good  resulL  Kocher  twice  excised  the 
fragment  under  each  circumstances,  and  reports  a  satisfactory  result; 
both  were  old  cases. 


F.  Intercondrlold,  T-shaped,  or  Y-shaped  Fractures. 

These  fractures  are  commonly  caused  by  great  violence,  and  oonse- 
quently  are  often  compound  either  by  the  direct  action  of  the  violence 
upon  the  akin  or  from  within  outward  by  the  sharp  end  of  one  of  the 
fragmeuts. 

In  tnany  the  main  line  of  fracture  is  the  same  as  in  supracondyloid 
fracture,  with  an  additional  line  passing  down  into  the  joint  between 
the  condyles;  in  the  others  the  variations  in  the  form  and  extent  of  the 
fracture  and  the  degree  of  displacement  are  very  great,  the  essential 


ittrcond jloiil  (tactare  of  Lbe  bumerui. 


'ralares  being  the  separation  of  both  condyles  from  the  shaft  and  from 
^  other,  the  variations  appearing  ia  the  number  and  position  of  the 
fragoietts  and  lines  of  fracture.  When  the  fracture  between  the  con- 
"Tlesisa  mere  fissure  the  condyles  remain  together,  and  the  displace- 
"1*119  are  those  of  supracondyloid  fracture;  in  the  other  cases  the 
'^placements  are  too  varied  and  irregular  for  classllii'ation  aud  the 
powlylea  may  be  widely  separated  from  each  other,  the  olecranon  pasa- 
'"g  up  between  them. 


Occasioually  the  nerves  or  vessels  crossing  the  front  of  tlie  joint  are 
torn  or  compressed. 

Symptoms.  The  symptoms  in  many  cases  are  those  of  supracoiidy- 
loid  fmctnre  with,  in  addition,  independent  mobility  of  the  condyles 
upon  each  other  and  paio  when  tbey  are  pressed  t<^ther.  In  cases 
with  the  more  varied  displacements  the  deformity  is  great  and  the  inde- 
pendent mobility  of  the  condyles  upon  each  other  and  the  shaft  is 
readily  rew^uized  if  they  can  be  grasped  through  the  swollen  tissues. 


[□tercoDdj'laLd  fracluro  of  thi'  humerus. 


In  respect  of  treatment  much  that  has  been  said  of  that  of  aupra- 
condyloid  fracture  can  be  repeated.  Cases  with  comminution  and  much 
displacement  are  unite  certain  to  resnlt  in  marked  limitation  of  motion 
in  the  joint.  Reduction  by  manipulation  tliroiigh  the  unbroken  skin 
is  largely  problematical,  and  the  limb  should,  therefore,  be  kept  in  the 


attitude  which  will  be  most  useful  if  stiffness  results.  In  maiutaiuine 
reduction  I  have  been  t)e8t  satisBed  with  plaster  splints,  anterior  and 
posterior,  held  snugly  at  and  above  the  condyles  while  they  were  hard- 
ening. Vertical  suspension  occasionally  does  well,  especially  in  com- 
pound fractures,  but  I  have  never  continued  its  use  for  more  than  about 
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ten  daySi  resorting  then  to  moulded  splints  with  the  elbow  flexed,  and 
with  fresh  reduction  if  necessary. 

In  compound  fractures  it  may  sometimes  be  advisable  to  remove  some 
of  the  smaller  fragments  or  cut  off  sharp  ends;  and  in  one  case  in 
which  the  fragments  could  not  otherwise  be  held  together  I  transfixed 
them  with  a  long  drill  which  was  left  in  place  for  a  fortnight  Kocher 
recommends  the  removal  of  the  external  condyle,  on  the  ground  that  it 
facilitates  drainage  and  ensures  a  greater  range  of  motion  without  seri- 
ously diminishing  the  stability  of  the  joint.  Uccasionally  it  has  seemed 
advisable  to  remove  both  condyles;  the  resulting  joint  is  likely  to  be 
troublesomely  loose,  although  not  so  much  so  as  when  the  olecranon 
also  has  been  removed. 

Interrupted  splints  add  to  the  facility  of  change  of  dressing  of  the 
wound.     One  form  is  shown  in  Fig.  129. 

G.  Separation  of  the  Epiphysis. 

To  the  account  of  the  development  of  the  epiphysis  previously  given 
(p.  233)  must  be  added  that  the  views  of  others  differ  therefrom  in 
some  important  details,  and  that  some  of  the  appearances  shown  on 
section  can  be  explained  only  on  the  supposition  that  the  development 
(especially  of  the  trochlea)  differs  widely  in  individuals,  or  (which  seems 
to  me  more  probable)  that  the  sections  have  been  made  in  different 
planes.  The  accounts  which  seem  most  trustworthy  represent  the 
trochlear  portion  of  the  epiphysis  as  remaining  wholly  cartilaginous 
much  longer  than  the  other  portions,  and  as  having  a  concave  upper 
surface  which  steadily  deepens  so  that  before  ite  union  with  the  diaph- 
ysis  it  has  become  a  relatively  thin  saucer-like  scale  capping  a  project- 
ing portion  of  the  shaft,  and  is  connected  with  the  capitellum  on  one 
siae  and  with  the  epitrochlea  on  the  other  only  by  a  thin  neck.  This 
seems  to  make  the  separation  of  the  entire  epiphysis,  with  or  without 
the  epitrochlea,  iu  one  piece  from  the  shaft  very  improbable  except  at 
an  early  age;  that  it  has  thus  been  separated  is  demonstrated  by  a  few 
specimens,  but  the  diagnosis  in  the  great  majority  of  supposed  cases 
rests  only  upon  doubtful  clinical  evidence.  Moreover,  some  writers 
and  reporters  of  cases  describe  uoder  this  title  fractures  in  which  the 
line  diverges  widely  into  the  shaft  on  the  inner  side.  As  was  explained 
in  Section  E  of  this  chapter,  it  is  probable  that  some,  perhaps  many,  of 
the  fractures  of  the  external  condyle  io  the  young  are  separations  of 
that  portion  of  the  epiphysis  which  is  constituted  by  the  external  epi- 
condyle  and  capitellum. 

Amoog  the  specimens  described  are  those  of  Little,^  Reeve,"  Lange,^ 
and  two  of  Bardenheuer's;*  in  the  first  two  a  portion  of  the  shaft 
adhered  to  the  epiphysis;  in  Lange's  the  patient  was  ten  years  old, 
the  separation  (compound)  was  wholly  through  cartilage,  and  the  epi- 
condyles  were  separated  from  the  fragment  and  also  from  the  shaft; 
the  fragment  was  widely  displaced  from  the  shaft  and  the  bones  of  the 

»  Little  :  New  York  Medical  Journal,  November.  1865,  p.  133. 

s  Reeve  :  Quoted  br  Hamilton.  Fractures  and  Dislocations,  6th  ed.,  p.  272. 

*  LanRe  :  Medical  Record.  July,  1880,  p.  48. 

*  Bardenhener :  Deatscbe  Cbirurgie,  Lief.  63a,  p.  736. 
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forearm^  but  was  still  attached  to  the  shaft  by  the  loosened  periosteum. 
In  one  of  Bardenheuer's  the  separation  appears  to  have  been  below 
both  epicondyles,  and  the  fragment  was  displaced  backward  and  inward 
with  tne  forearm;  in  the  second  the  fragment^  which  is  not  described 
in  detail,  was  displaced  backward,  also  preserving  its  relations  with  the 
bones  of  the  forearm.  A  specimen  apparently  of  pure  cartilaginous 
separation  was  in  the  Bellevue  Haspital  Museum,  but  has  now  been 
lost. 

The  cause  appears  usually  to  have  been  a  fall  upon  the  elbow  or  the 
outstretched  hand;  in  Lange's  the  elbow  was  caught  between  an  eleva- 
tor and  a  beam. 

The  displacement  in  all  the  certain  cases  has  been  great,  and  in  all 
but  Bardenheuer's  the  injury  was  compound.  In  the  cases  diagnosti- 
cated without  direct  examination  of  the  fragment  the  displacement  has 
been  sometimes  marked,  sometimes  slight,  the  diagnosis  in  the  former 
being  made  by  palpation  of  the  fragment,  in  the  others  upon  the  abnor- 
mal lateral  and  antero-posterior  mobility  of  the  upper  end  of  the  fore- 
arm with  fine  crepitus  and  on  the  exclusion  of  other  forms  of  fractui'e. 
Schiiller  and  Bruns  think  the  injury  more  frequent  than  the  paucity 
of  reported  cases  indicates. 

In  respect  of  the  symptoms  and  diagnosis  it  is  not  easy  to  do  more 
than  indicate  what  the  symptoms  are  likely  to  be.  The  only  case  in 
my  own  experience  in  which  the  diagnosis  seemed  to  be  certain,  or  at 
least  highly  probable,  was  a  boy  ten  years  old  who  had  fallen  backward 
upon  his  hand  after  a  jump.  He  was  brought  to  me  a  week  later  by 
Dr.  McAuliffe.  The  elbow  was  held  at  an  angle  of  110  degrees  and 
could  not  be  flexed  within  a  right  angle.  Marked  abnormal  lateral 
mobility  of  the  forearm,  especially  adduction.  The  olecranon  was  dis- 
placed slightly  backward  from  the  plane  of  the  internal  epicondyle; 
the  head  of  the  radius  rested  normally  against  the  external  condyle. 
Close  above  the  external  epicondyle  the  line  of  fracture  could  be  dis- 
tinctly felt,  the  lower  fragment  projecting  plainly  backward.  The 
internal  epicondyle  was  continuous  with  and  immovable  upon  the  shaft. 
Traction  upon  the  forearm,  aided  by  pressure  of  the  thumb  against  the 
olecranon  and  external  condyle  while  the  fingers  made  counter  pressure 
against  the  shaft,  easily  brought  the  bones  into  place  with  a  slight  snap 
and  cartilaginous  crepitus,  and  nearly  full  flexion  was  then  possible. 

Another  case  which  apparently  had  a  claim  to  inclusion  in  the  class 
was  one  which  I  did  not  see  until  two  months  after  the  injury  had  been 
received.  The  articular  portion  of  the  liumerus  was  then  so  far  dis- 
placed inw^ard  that  the  external  epicondyle  or  the  adjoining  ridge  had 
ulcerated  through  the  skin.  The  injury  when  recent  had  been  mis- 
taken by  an  experienced  surgeon  for  a  backward  dislocation,  and  this 
indicates  what  has  been  a  prominent  feature  in  several  of  the  reported 
cases,  namely,  the  backward  displacement  of  the  forearm  and  its  easy 
restoration  to  place.  Kocher,  analyzing  ^wq  personal  cases  of  what  he 
terms  fracttira  diaconffj/lica,  in  which  this  form  is  plainly  included, 
speaks  of  pain  on  pressing  the  extended  or  flexed  forearm  against  the 
arm,  and  it  would  seem  that  that,  together  with  abnormal  mobility  and 
cartilaginous  crepitus,  would  have  to  furnish  the  basis  of  the  diagnosis. 
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V  The  treatment  is  reduction  of  the  displacement  and  imiDobilizatioa 
%  a  right  angle,  wilh  special  precautions  against  displacement  inward. 
'  B  the  patients  are  young,  with  small  bones  thickly  covered  with  fat, 
e  difficulties  of  accurate  retention  are  great. 

H.  Fractures  of  the  Articular  Process,  in  Whole  or  in  Part. 
J  These  include  fractures  of  the  whole  or  [wirtot  the  capitelluni,  of  the 
bner  portion  of  the  trochlea,  and  of  the  capitellum  and  trocliiea  together. 
A  few  apecimens  of  fracture  in  adults  passing  wholly  or  mainly  below 
the  epicondylM  are  known,  and  Kocher,  who  includes  them  with  aepara- 
tloQ  of  the  epiphysis  under  the  title  "  fractura  diacondyljca,"  found 


Uint  tbe  lesion  could  be  produced  experimentally  by  a  blow  upon  the 
wer  surface  of  the  bone  in  the  direction  of  its  long  axis.  In  a  B(>eci- 
•Mn  in  the  museum  of  Bellevue  Hospital,  New  York,  the  line  of  frac- 
("re  pisses  between  the  capitellum  and  the  shaft  into  the  olecranon  and 
(Vifonoid  fossie  and  then  upward  and  inward  to  end  on  the  ridge  above 
'"^epitrochlea;  repair  has  taken  place  with  diBplarenieot  forward  of 
Ine  capitellum,  excessive  callus  on  the  inner  half,  and  bony  union 
'letween  the  olecranon  and  humerus  (Fig.  130);  it  is  an  intermediate 


J 
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low  supracniidyloid  fractures  and  those  that 


form  between  the 

are  below  the  epiTOiidyloa 

The  direction  and  character  of  the  violence  apparently  coDoerned  in 
the  production  of  these  fractures  suggest  a  well-marked  displacement 
of  tlie  fragment  forward  and  upwarrl  in  combiuatiou  with  the  radius 
and  ulna  which  probably  could  be  recognized  bv  palpation  and  the 
abnormal  mobility.  The  iudicatiuns  for  treatment  would  be  to  press 
the  fragment  downward  and  backward  into  place  and  keep  it  there  by 
pressure  or  traction  ni>on  the  upjjer  i>art  of  the  forearm.  The  prog- 
nosis, in  respect  of  the  preservation  of  function,  seems  bad  because  of 
the  intra-articular  position  of  the  line  of  fracture. 

Fracture  of  the  capitellnm  alone,  in  whole  or  in  part,  haa  been 
observed  in  a  number  of  cases.  Hahn'  reports  an  old  speeitnen  in 
which  the  capitellum  had  united  with  the  front  of  the  humerus  after 
displaceraeut  upward  and  rotation.  Kocher  figures  four  specimens 
representing  larger  or  smaller  portions  of  the  capitellum  removed  by 
operation  in  fresh  cases;  Figs.  131  and  132  represent  the  largest  and 
smallest  Steinthal'  reports  a  case  similar  to  Hahn's. 
Fio.  131.  ipde  capitellum   was  removed  by  operation,  with  ira- 

provement  of  function. 

In  two  of  Kocher's  cases  ihe  cause  was  violence  ex- 
erted through  the  radius,  the  ellww  being  flexed,  onoe 
in  a  fall  upon  the  palm  of  the  hand,  and  once  by 
pressure  against  the  palm  while  the  hack  of  the  elbow 
rested  against  a  wall ;  in  the  other  two  the  injury  was 
received  in  an  effort  to  raise  or  hold  a  heavy  object, 
apparently  with  the  elbow  jMrtly  flexed.  The  mechan- 
ism in  the  latter  cases  seems  to  me  to  be  pressure  by 
the  head  of  the  radius  upward  against  the  lower  anterior 
portion  of  the  capitellum  under  the  putlof  the  biceps. 

In  a  personal  case  the  capitellum  was  broken  off  and 
the  upper  pa'jterior  angle  of  the  olecranon  brokeo 
(extra-articular)  by  the  fall  of  a  heavy  stone.  The 
injury  was  compound  and  the  skin  so  contused  that  it 
sloughed;  the  ensuing  suppuration  led  to  later  escisioa 
of  the  end  of  the  humerus.  Recovery  with  preserva- 
tion of  rotation  of  the  forearm. 

The  local  reaction,  as  evidenced  by  pain,  swelling, 
and  loss  of  functiou,  is  compHratively  slight  or  tardy 
in  appearing;  in  three  of  six  reported  cases  the  frag- 
ment was  displaced  upward  within  the  capsule  of  the 
joint,  in  the  other  three  (all  Kocher's)  backward,  lying 
between  the  head  of  the  radius  and  the  olecranon,  where 
it  could  be  easily  felt.  Kocher  removed  the  fragment 
iiiia.  in  alt  his  cases  and  secured  a  good  result. 

Fracture  of  tbe  trochlea  alone  is  very  rare.  Laugier 
first  called  attention  to  it  in  1853  in  the  report  of  a  case  in  which  the 
diagnosis  rested  only  on  scanty  clinical  evidence.     I  have  had  a  case 
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in  which  a  fragment  of  the  lower  part  of  the  inner  rim  of  the  trochlea, 
about  three-fourths  of  an  inch  long,  had  been  broken  off  and  could 
be  easily  felt  beneath  the  epitrochlea.  The  displacement  was  slight, 
so  I  did  not  excise  the  fragment,  but  simply  immobilized  the  joint. 
The  result  was  good. 

DiagnosiB. 

There  is  so  much  in  common  in  these  injuries  of  the  lower  end  of 
the  humerus  that  it  is  well  to  summarize  the  methods  of  examination 
and  the  principles  of  treatment. 

In  most  cases  of  injury  the  diagnosis  at  first  sight  rests  between 
fracture,  dislocation,  and  sprain;  the  first  two  have  positive  signs  by 
which  they  can  be  affirmatively  recognised,  the  latter  has  its  own  signs, 
but  its  diagnosis  must  be  confirmed  by  exclusion  of  the  other  injuries. 

If  the  case  is  seen  early  the  absence  of  swelling  greatly  facilitates 
examination;  if  excessive  swelling  is  present  it  may  be  diminished  by 
vertical  suspension  of  the  limb  or  by  the  use  of  the  elastic  bandage, 
and  the  fluoroscope  or  the  skiagram  may  give  information  that  cannot 
be  got  at  the  time  by  palpation.  The  region  in  which  swelling  begins, 
or  to  which  it  remains  limited,  is  the  one  which  specially  requires  close 
examination. 

After  the  history  of  the  accident  has  been  obtained — usually  too 
vague  or  uncertain  to  be  of  much  value — ^and  in  the  absence  of  indi- 
cations pointing  clearly  to  one  or  another  portion  of  the  bone  or  one  or 
another  kind  of  injury,  the  surgeon  seeks  to  place  the  ends  of  his 
thumb,  index,  and  middle  finger  on  the  two  epicondyles  and  the  tip  of 
the  olecranon  in  order  to  determine  their  relative  positions  and  to  note 
if  their  relations  are  normal  in  such  attitudes  as  he  can  give  to  the 
joint.  This  examination,  if  it  can  be  satisfactorily  made,  should  at 
once  determine  the  presence  or  absence  of  a  dislocation  of  the  ulna, 
and  of  the  radius  if  the  head  of  that  bone  is  next  found. 

If  dislocation  has  thus  been  excluded  and  if  the  patient  is  not  too 
young,  he  next  seeks  the  indications  given  by  pain,  grasping  the  elbow 
with  one  hand  and  the  shaft  of  the  humerus  with  the  other  and  press- 
ing the  two  together  and  then  sideways,  with  thumb  and  finj^ers  on  the 
epicondyles,  determining  also  by  the  latter  movement  the  presence 
or  absence  of  abnormal  mobility  of  the  lower  end  upon  the  shaft;  if 
the  results  suggest  supracondyloid  fracture  confirmation  is  sought  by 
exploration  of  the  condyloid  ridge  for  points  of  pain  and  irregularity 
of  outline,  and  the  shaft  is  traced  downward  to  determine  its  relations 
to  the  condyles.  The  condyles  are  also  pressed  together  to  note  the 
pain  of  a  fissure  running  down  between  them,  or  each  is  grasped 
between  the  thumb  and  fingers  and  the  effort  made  to  move  them  on 
each  other. 

The  positive  sign  of  fracture  of  either  condyle  is  its  independent 
mobility,  recognized  by  grasping  it  between  the  thumb  and  fingers  and 
moving  it  backward  and  forward.  Corroborative  evidence,  or  evidence 
that  may  be  deemed  sufficient  in  absence  of  independent  mobility,  is 
pain  on  point  pressure  on  the  condyloid  ridge  and  abnormal  abduction 
or  adduction  of  the  forearm,  adduction  in  fracture  of  the  external. 
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abduction  in  that  of  the  internal  condyle,  and  pain,  especially  on  move- 
ment in  the  opposite  direction. 

Fracture  of  the  internal  epicondyle  is  shown  by  its  abnormal  mo- 
bility. 

The  positive  evidence  in  every  case  is  the  independent  mobility  of 
the  fragment,  usually  with  crepitus,  and  only  when  that  is  unrecog- 
nizable because  of  the  impossibility  of  properly  grasping  the  fragment 
should  the  surgeon  rest  his  diagnosis  upon  other  symptoms.  If  this 
rule  and  that  of  always  determining  the  relative  positions  of  the  ends 
of  the  bone  constituting  the  joint  were  followed,  the  disastrous  con- 
founding of  fractures  and  dislocations  would  be  much  less  frequent. 

Treatment. 

The  tendency  to  displacemeut  except  by  the  unsupported  or  im- 
properly supported  weight  of  the  limb  is  so  slight  that  if  reduction 
can  be  made  a  satisfactory  result  should  be  obtained  in  most  cases, 
the  exceptions  being  those  in  which  the  functions  of  the  joint  are  dimin- 
ished by  obstructive  callus  or  by  periarticular  thickening.  Consequently 
every  effort  should  be  made  to  effect  complete  reduction,  especially  when 
the  fracture  extends  into  the  joint,  even,  if  necessary,  by  exposure 
through  an  incision,  and  then  to  prevent  its  recurrence  by  so  support- 
ing the  limb  that  this  cause  of  displacement  may  not  become  operative. 
The  most  important  point  in  most  cases  is  that  the  flexed  forearm  should 
not  be  supported  at  the  elbow.  If  a  sling,  with  or  without  a  splint, 
is  drawn  snugly  about  the  neck  and  under  the  elbow  the  weight  of  the 
limb  is  borne  in  great  part  by  the  olecranon ;  and  this  pressure  being 
transmitted  through  it  to  the  internal  condyle,  or  to  both  in  supra- 
condyloid  fracture,  inevitably  forces  the  fragment  upward  and  produces 
the  disfiguring  deformity  of  cubitus  varus.  The  corresponding  dis- 
placement in  fracture  of  the  external  condyle,  cubitus  valgus,  is  much 
less  easily  produced.  Consequently  the  flexed  forearm  should  be  sup- 
ported at  the  wrist,  and  the  lirab  protected  by  a  splint,  preferably  one 
of  plaster  of  Paris  extending  along  the  posterior  aspect  from  the  wrist 
to  the  shoulder.  For  the  details  of  special  cases  which  cannot  well  be 
summarized  the  reader  is  referred  to  the  preceding  sections,  and  for 
fractures  of  the  adjoining  portions  of  the  radius  and  ulna  to  the  follow- 
ing chapter. 
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BardiDet  of  a  paper  upon  this  subject,  Robert,  Richet,  and  Grosselin 
testified  to  the  usual  sui)sence  of  separation  in  their  experience,  and 
similar  testimony  has  since  been  furnished  in  abundance. 

If  the  thick  periosteum  and  tendinous  attachments  on  the  sides  and 
back  of  the  olecranon  are  torn,  nothing  remains  to  hold  the  fragments 
together,  and  separation  may  be  effected  either  by  the  contraction  of 
the  triceps,  drawing  the  upper  fragment  away  from  the  shaft  of  the 
bone,  or  by  the  flexion  of  the  forearm,  drawing  the  bone  away  from  the 
fragment.  In  either  case  coaptation  is  effected  by  extending,  straight- 
ening, the  forearm  upon  the  arm,  because  the  triceps  cannot  draw  the 
fragment  above  the  position  which  it  takes  in  complete  extension  unless 
the  ligaments  which  bind  it  to  the  humerus  are  torn,  and  this  is  a 
complication  which  apparently  happens  very  rarely. 

In  old  ununited  cases  the  gradual  retraction  of  the  triceps  draws  the 
fragment  upward,  but  not  even  in  such  has  it  risen  above  the  olecranon 
fossa. 

Another  displacement,  one  that  is  important  because  of  the  danger 
that  the  skin  may  be  broken  by  the  pressure  to  which  it  leads,  is  an 
angular  one  observed  in  a  few  cases  when  the  line  of  fracture  has  been 
near  the  base  of  the  coronoid  process,  and  especially  when  its  direction 
has  been  obliquely  downward  and  backward  and  the  upper  fragment 
lias  ended  in  a  sharp  lower  edge  or  point. 

Mobility  of  the  fragment  is  recognized  by  grasping  it  between  the 
thumb  and  finger  and  moving  it  laterally,  or  by  flexing  the  forearm 
gently  while  the  finger  is  pressed  against  the  groove  or  crack  left  by 
the  separation  when  it  is  slight.  If  the  fragments  are  brought  together 
hy  extending  the  forearm  or  drawing  the  upper  fragment  down,  crepi- 
tus can  be  felt. 

If  the  swelling  is  sufficient  to  prevent  recognition  of  these  objective 
signs,  the  fracture  may  be  suspected  from  the  history  of  the  case  and 
the  loss  or  marked  diminution  of  the  power  of  active  extension. 

Bepair.  It  is  very  important,  with  reference  both  to  the  treatment 
and  prognosis,  that  the  character  and  extent  of  the  displacement  should 
he  known.  As  a  rule,  union  takes  place,  but  it  is  fibrous,  not  bony; 
ao^  the  restoration  of  function  depends  in  a  measure  upon  the  length 
^i  the  fibrous  band.  I  say  *Mn  a  measure,"  for  experience  has  shown 
in  not  a  few  cases  that  there  may  be  excellent  control  over  the  limb 
^^'^n  with  a  long  fibrous  band  between  the  two  fragments.  The  dis- 
ability  sometimes  observed  under  the  opposing  conditions,  limitation  of 
°*otion  when  the  band  is  short,  is  due  to  adhesions  between  the  frag- 
Dientand  the  humerus,  or  to  change  in  the  flexibility  and  length  of  the 
^psular  bands.  The  process  of  repair  involves  two  dangers:  defective 
ynion  or  failure  of  union  between  the  fragments,  and  the  formation  of 

intra-articular  bands  or  changes  in  the  articular  and  peri-articular 

tissues. 

instances  of  bony  union  do  exist.  Malgaigne  figures  and  describes 
^»e  in  his  AUas  (Plate  XXIV.,  Fig.  2),  which,  however,  differs 
Notably  from  the  ordinary  fracture,  the  line  having  run  so  obliquely  as 
^  bring  away  with  the  olecranon  a  lateral  half  of  the  coronoid  pro- 
^.    Many  instances  of  union  with  very  slight  separation,  if  any. 
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and  apparently  bouy,  bave  been  reported,  but  in  only  a  few  has  the 
character  of  the  union  been  eatablisned  by  autopsy.  Gurit'  describes 
and  pictures  two:  one,  a  fracture  half  an  inch  from  the  apex  of  the 
process,  united  with  slight  disptacenjent  of  the  fragment  upward  and 
only  a  small  amount  of  callus  ou  the  outer  side;  the  line  of  fracture  is 
partly  visible  upon  the  surface  of  section,  and  complete  extension  of 
the  joint  is  prevented  by  an  overgrowth  of  bone  at  the  apex.  The 
other  is  an  oblique  fracture  (Fig.  133),  and  has  united  so  completely 
that  the  only  sign  of  it  is  "  a  shallow  groove  on  the  under  surface  a! 
the  olecranon  running  obliquely  backward  from  the  radial  to  the  ulnar 
side.  The  articular  curtilage  is  lack- 
ing in  part,  and  the  callus  conse- 
quently visible."  Ap|)arently  bony 
union  is  more  probable  when  toe 
fracture  is  oblique. 

The  length  of  the  fibrous  Imnd  va- 
ries within  very  wide  limits.  Fig, 
,  134,  taken  from  Malgaigne,  repre- 
sents a  comparatively  sliort  band  and 
one  that  presents  another  peculiarity  in  that  it  consists  of  two  lateral 
bands  with  a  central  interval  or  gap.  This  is  by  far  the  moat  common 
mode  of  reunion,  and  althongh  several   cases  have  been  reported  in 


FnetDTe  or  oleciwnon ;  boDf 
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which  the  patient  appeared  to  have  regained  full  use  of  the  arm,  not- 
withstanding fibrous  nuion  with  separation  to  the  extent  of  half  an 
inch  or  more,  yet  actual  deficiency  in  the  power  of  active  extension  of 
the  forearm  is  to  he  regarded  as  a  frequent  result  of  fibrous  uniou,  and 
degree  will  vary  directly  with  the  length  of  the  band.  The  die- 
ability  may  l>e  unnoticed  by  others,  and  its  consequences  may  be 
avoided  or  diminished  by  care  in  the  use  of  the  arm,  by  avoidance  of 
positions  and  movements  which  require  the  especial  action  of  the  tri- 
ceps, hut  it  exists  and  can  be  readily  demonstrated.  Malgaigne 
describes  a  case  in  which  the  fragment  apparently  had  not  reunited 
with  the  shaft,  aud  yet  the  patient  could  use  the  limb  actively,  and 
even  handle  a  sword  or  a  foil.  On  examination  it  was  found,  however, 
that  the  vigor  aud  strength  of  the  arm  depended  largely  upon  its  posi- 
tion, being  greatest  when  the  hand  was  supinated  and  the  arm  depend- 

I  Onrit :  Loc,  clt,  toI,  1.  p.  41.  Fig.  D,  and  p.  110,  Fig.  1 
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ent,  and  disappearing  almost  entirely  when  the  arm  was  raised  above 
the  horizontal  line. 

Failure  of  anion,  as  in  the  case  just  mentioned,  is  not  very  uncom- 
mon; the  upper  fragment  may  remain  freely  movable,  or  it  may  become 
adherent  to  the  humerus.  An  example  oi  the  latter  condition  came 
under  my  obeervation  in  Bellevue  Hospital.  The  patient,  John  A., 
fifty-six  years  old,  was  admitted  in  August,  1880,  for  some  slight  affec- 
tion, and  while  examining  him  I  noticed  the  defect  of  the  right  elbow. 
He  said  that  when  about  twenty  years  old  he  fell  from  a  truck,  striking 
upon  the  elbow.  The  limb  was  treated  in  a  rectangular  splint.  The 
upper  fragment,  as  shown  in  Fig.  135,  was  slightly  drawn  up  and  some- 
what tilted,  and  was  firmly  adherent  to  the  humerus.  The  forearm 
could  be  completely  flexed  and  could  be  extended  to  135  degrees,  the 
force  of  extension  being  very  feeble. 

Fig.  185. 


A 
Ununited  fracture  of  the  olecranon,    a,  the  upper  fragment ;  b,  the  external  condyle. 

In  the  majority  of  cases  union  takes  place  with  hut  little  separation 
and  with  full  restoration  of  function,  so  far  at  least  as  power  is  con- 
cerned, although  extension  is  often  incomplete. 

A  still  more  unfortunate  result,  anchylosis  of  the  joint,  has  followed 
io  a  small  number  of  cases.  Malgaigne  quotes  from  Cuniper  and 
Trioen  an  anatomical  specimen  of  bony  fusion,  and  although  it  is  not 
specifically  asserted  that  the  union  was  between  the  ulna  and  the 
humerus^  this  seems  probable  from  the  context.  Thierry,  according 
to  Pingaud,  reported  two  cases  of  articular  rigidity  that  had  lasted,  the 
one  for  six  months,  the  other  for  a  year,  in  spite  of  the  most  j)crsistent 
efforts  to  overcome  it.  I  have  seen  a  case  in  which  the  joint  was  stiff 
in  full  extension  after  wiring  of  the  fragments,  although  the  oj)cration- 
wound  had  healed  without  suppuration. 

The  course  of  the  fracture  is  ordinarily  very  simple  and  uncompli- 
cated; the  swelling  subsides  promptly  and  union  takes  j)lace  in  from 
three  to  four  weeks. 

Treatment.  Discussion  concerning  the  proper  treatment  of  fra(^ture 
of  the  olecranon  has  turned  mainly  uj)on  the  position  to  be  given  to 
the  limb,  some  favoring  the  extended  position  in  order  to  secure  closer 
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union  of  the  ligaments,  others  recommending  flexion,  either  because 
they  did  not  fear  separation  of  the  fragments  and  sought  the  position 
that  could  be  kept  with  the  least  discomfort,  or  because  they  feared 
anchylosis  and  wished  to  have  the  limb  in  the  most  favorable  position 
if  it  should  occur.    It  is  evident  from  the  facts  that  have  been  already 
stated  that  neither  the  first  nor  the  third  reason  is  sufficient  to  establish 
a  rule  of  practice  to  be  followed  in  all  cases.     The  probability  of  the 
occurrence  of  anchylosis  after  simple  fracture  is  very  small,  so  small 
that  it  ought  not  to  be  weighed  against  that  of  non-union  when  the 
fragments  are  separated  rather  widely.     On  the  other  hand,  the  sepa- 
ration at  first  is  so  slight  in  many  cases  and  the  extended  position  so 
unnecessary  to  overcome  it  that  if  partial  flexion  is  more  comfortable 
to  the  patient,  if  it  makes  the  restraint  less  irksome,  it  should  not  be 
denied  him.    Furthermore,  there  appears  to  be  danger  of  two  displace- 
ments in  complete  extension :  if  the  fracture  is  at  or  near  the  l^se  of 
the  process  the  ulna  can  be  readily  dislocated  forward;  and  secondly, 
effusion  into  the  joint  or  swelling  of  the  capsule  may  prevent  the  tip  of 
the  olecranon  from  sinking  into  the  olecranon  fossa  to  the  usual  depth, 
and  under  such  circumstances  complete  extension  of  the  forearm  would 
cause  a  tilting,  an  angular  displacement  of  this  fragment.     This  latter 
point  has  been  made  by  several  writers  upon  theoretical  grounds  alone, 
but,  although  it  seems  plausible,  no  confirmatory  observation  has  been 
made,  so  far  as  I  know. 

The  aim  of  treatment  should  be  to  secure  bony  union  if  possible,  and, 
failing  that,  close  fibrous  union,  and  this  consideration  will  regulate  the 
position  to  be  given  to  the  arm.  If  there  is  wide  separation  which 
increases  as  the  elbow  is  flexed,  if  the  fragments  cannot  be  brought 
well  together  except  by  extending  the  forearm,  that  position  must 
be  taken  and  kept  until  consolidation  is  well  advanced.  If,  on 
the  other  hand,  the  separation  is  slight  and  the  upper  fragment 
follows  the  movements  of  the  lower,  if  they  can  be  easily  brought  to- 
gether and  kept  so  by  moderate  traction  upon  the  upper  one,  the 
jiatieut  may  be  safely  allowed  the  comfort  of  the  partly  flexed  posi- 
tion. 

Apparently  it  is  not  often  necessary  to  take  especial  measures  to  draw 
the  upper  fragment  down  to  the  lower  one,  and  even  when  there  is  con- 
siderable separation  between  them  in  the  flexed  position  it  is  usually 
suftii'ient  simply  to  extend  the  elbow.  Some  methods  of  treatment, 
liowevor,  have  been  designed  with  the  especial  intention  of  drawing 
the  fragment  down,  and  it  has  been  sought  to  accomplish  this  by  figure- 
of-eiglit  bandages  j)assing  al)ove  and  below  the  fragment  and  crossing  in 
front  of  the  elbow,  or  by  circular  bands  about  the  arm  drawn  together 
by  longitudinal  ones.  In  others,  strips  of  adhesive  plaster  have  been 
applied  to  the  skin  above  the  olecranon,  drawn  down  snugly,  and  fast- 
ened to  the  skin  of  the  forearm  or  to  the  splints;  sometimes  the  plaster 
is  cut  in  the  form  of  a  U,  the  olecranon  lying  in  the  angle  and  the  two 
sides  pnssintr  aloujn^  the  forearm. 

Metal  hooks  similar  to  those  used  in  fracture  of  the  patella  have 
also  been  used  hero  successfully,  although  not  frequently.  I  do  not 
know  when  or  by  whom  they  were  tirst  emj)loyed,  but  Busch  recom- 
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mended  them  in  1864,  and  Pingaud*  speaks  of  the  use  of  a  similar 
method  ^^  a  very  long  time  ago''  by  Prof.  Ri^ud,  of  Strasburg,  It 
is  sufficient  that  the  book  should  have  but  a  single  point  at  the  upper 
end,  and  that  the  other  end  should  be  made  fast  to  a  gypsum  bandage 
covering  the  arm  and  forearm  and  provided  with  a  large  fenestra 
behind  the  elbow. 

The  best  splint  is  an  anterior  one  made  fast  to  the  limb  by  a  roller 
bandage  or  a  fenestrated  gypsum  bandage.  It  is  not  worth  while,  I 
think,  to  try  to  force  the  upper  fragment  down  by  turns  of  a  roller 
bandage,  because  this  can  be  done  much  more  effectively  when  necessary 
by  adhesive  plaster  or  hooks.  In  short,  the  treatment  to  be  recom- 
mended is  as  follows :  If  the  separation  is  slight  and  is  not  increased 
by  the  flexed  position  it  is  only  necessary  to  immobilize  the  limb  with 
the  forearm  slightly  flexed,  about  midway  between  complete  extension 
and  flexion  at  a  right  angle^  and  for  this  purpose  an  anterior  splint  of 
wood  or  of  plaster  of  Paris  is  sufficient  and  convenient.  If  the  frag- 
ment shows  any  tendency  to  be  drawn  up  it  slionld  be  secured  with 
adhesive  plaster.  If,  on  the  other  hand,  there  is  notable  separation, 
and  if  the  separation  is  increased  by  flexion  of  the  forearm,  the  exten- 
sion should  be  complete  enough  to  bring  the  fragments  together,  and  it 
should  be  aided  by  adhesive  plaster  or  hooks.  The  fenestrated  gypsum 
bandage  seems  to  be  the  one  best  fitted  for  this  purpose,  and  the  fenes- 
tra should  be  large  enough  and  so  placed  as  to  permit  inspection  of  the 
seat  of  fracture.  If  Malgaigne's  hooks  are  used  in  connection  with  it 
one  hook  or  pair  of  hooks  should  be  forced  through  the  tendon  of  the 
triceps  down  to  the  bone,  and  the  other  pair  fixed  to  the  gypsum 
bandiage  below  the  fenestra.  In  one  of  three  cases  recorded  by  (^uin- 
tin,-  the  hooks  remained  in  place  four  weeks  without  causing  any 
inflammatory  symptoms. 

If  the  patient  is  rheumatic,  or  if  the  reaction  has  been  sev'ere  and 

prolonged  and  anchylosis  is  feared,  it  is  well  to  change  the  degree  of 

flexion  slightly  from  time  to  time  after  the  pain  and  inHanimation  have 

dl-appeared ;  and  if  the  tendency  to  separation  is  sli^^ht  this  change  of 

position  may  be  begun  quite  early.     It  must  be  done  very  gently  and 

cautiously,  and  the  upper  fragment  must  be  supported  by  the  finger  in 

onler  that  the  adhesions  may  not  be  ruptured.     In  a  case  reported  by 

Pingaud,^  the  callus  was  broken  by  this  attemj)t  at  j)assive  motion; 

and  as  the  surgeon  did  not  dare  to  immobilize  the  joint  again  for  three 

or  four  weeks  he  applied  a  plaster  bandage  to  the  forearm,  and  nsed  it 

JL"^  the  support  for  a  pair  of  Malgaigne's  hooks  hy  which  he  was  enabled 

to  keep  the  fragment  perfectly  in  place,  and  at  the  same  time  to  move 

the  elbow  as  much  as  he  wished . 

Lauenstein*  used  in  one  case  a  method  of  ])reliminarv  treatment 
^commended  by  Volkmann  in  fracture  of  the  patella:  asj)iration  of 
tne  joint  to  remove  the  blood  and  synovia.  Tliere  was  sej)aration  to 
^he  extent  of  half  an  inch  and  the  joint  was  dihtended;  he  removed  50 
^•c.  (about  1 J  ounces),  dressed  the  limb  in  the  extended  position  upon 

1  Pingaud  :  Diet.  EncycloinV^iqiie.  art.  Covide,  i>.  i^O  (187S). 

2  Quiniin  :  CentralblHlt  ftlr  ChlrurKie,  18sl.  p.  7<J4. 
*  Pingaud:  Gazette  Hebdomadui re,  Miiy  21,  187;"). 

«  Lauenstein :  Centralblatt  filr  Chirurgfe,  1^81,  p.  172. 
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aa  anterior  splint,  and  drew  down  thu  fragment  hy  means  of  longitu- 
dinal strips  of  adbcsive  plaster  renewed  about  once  a  week.  Recovery 
followed  without  displacement  and  with  full  use  of  the  joint.  Another 
case  is  reported  in  the  Cent ratbUUt  Jar  Ckirurffie,  1886,  p.  570. 

In  a  few  cases  tlie  fragments  have  been  wired  together;  if  resort  to 
such  a  measure  were  deemed  necessary  I  should  prtfer  sutures  through 
the  fibro-pi'riosteura  adjoining  the  fracture,  or  a  suture  through  the 
tendon  of  the  triceps  and  a  hole  drilled  transversely  in  the  ulna  below 
the  fracture. 

In  a  few  cases  of  fibrous  union  with  much  separation  and  cousequent 
disability  ojierative  measures,  according  to  some  of  the  various  plans 
mentioned  in  Chapter  VIII.,  have  been  undertaken  lo  obtain  closer 
union;  and  since  the  introduction  of  the  antiseptic  method 
geons  have  obtained  good  results  by  excising  the  fibrous  band  and 
wiring  the  fragments  together. 

B.  Fractures  of  the  Ooronotd  Process.' 
This  fracture,  the  frequency  of  which  has  been  much  disputed,  is 
unquestioniibly  very  rare  except  as  a  eoraplieation  of  dislocation  of  the 
ulna  backward. 

So  far  as  can  be  inferred  from  the  few  detailed  descriptions  of  speci- 
mens the  line  of  fracture  crosses  the  process  transversely  or  somewhat 
obliquely  at  about  one-fourth  of  an  Inch  below  its  apex,  and  may 
reunite  with  a.  close  bony  union  or  by  a  fibrous  bana.  When  the 
union  is  close  and  bony  tlicrc  may  be  a  somewhat  exuberant  callus 
u|>on  the  anterior  aspect  of  the  process,  due  probably  to  the  stripping 
up  of  the  periosteum  or  teodon. 
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In  Annandale's  three  cases  the  fracture  was  associated  with  an  (iM 
unreduced  dislocation  of  the  elbow  backward,  and  the  process  had 
united  with  the  back  of  the  humerus, 

The  mechanism  in  the  great  majority  of  cases  is  by  indirect  violew* 

I  The  reforeoreilo  the  speclmeni  In  Ihonm  edition  are:  Cooper.  Fraclnroiind  DlnlooUWOkf 
411:  9,  cooper  and  01  bsoti. quoted  br  Hmnllloa  ;  Velpe«u.  ADiiiilesdc  U  Cblr.,  1M3,  loL  U^  p."' 
'BCntrd,  Diet,  de  M<:-d..en  30  vols,  art,  Oiude,  p,  2i!>;  (iiirlt.  vol.  1.  p.  41 ;  Urrint's  siux..  1AAH< 
ert^  vol.  1.  p  8S7  :  two  In  Bolmef*  StHnn.  Am,  ert„  vol  I.  pp.  BM.  MO ;  Annnndiile,  HedlM]  Tl«* 
■od  GaHlle,  ISTs,  vol,  [,  p.  are,  and  Edlnburgb  Medlnl  Jourual.  Februvr,  |§8{.  p,  MI.  For*  pH' 
'    "wweUiefollowlagKcUon,  FnotDieaof  thsHeadandNeokoT  theBiulliu. 


FRACTURES  OF  THE  RONES  OF  THE  FOREARM.  261 

exerted  in  such  a  way  as  to  cause  dislocation  of  the  Joint  backward  and 
to  bre^k  off  the  point  of  the  process  as  it  is  forcedf  past  the  trochlea, 
and  in  such  cases  there  is  also  sometimes  fracture  of  the  anterior  por- 
tion of  the  head  of  the  radius.  In  one  case  mentioned  by  Lolzbeck' 
the  process  appeared  to  have  been  broken  off  by  direct  violence;  a 
soldier  was  struck  in  the  elbow  by  a  piece  of  a  shell  which  caused  a 
severe  contusion  but  no  open  wound.  Two  months  afterward  the  eoro- 
noid  process  could  be  felt  as  a  movable  body,  and  by  pressing  it  down 
it  could  be  made  to  rub  against  the  ulna  with  a  creaking  sound.  Acu- 
puncture proved  the  supposed  fragment  to  be  a  hard  solid  body.  In 
another  case,  that  of  a  boy  fourteen  years  old,  the  process  was  broken  off 
by  extreme  flexion  of  the  elbow.  A  somewhat  similar  personal  expe- 
rience may  be  mentioned  as  corroborative  of  this  mechanism  to  a  cer- 
tain extent.  I  excised  an  elbow  for  suppurative  disease  of  the  joint, 
using  OUier's  postero-lateral  incision.  In  order  to  facilitate  the  clean- 
ing of  the  external  condyle,  and  before  the  olecranon  had  been  touched, 
I  asked  the  assistant  to  flex  the  elbow;  he  did  so  with  some  force,  and 
felt  something  snap.  About  half  an  inch  of  the  coronoid  process  was 
found  to  have  been  broken  off.  It  seemed,  however,  to  be  unusually 
long  and  prominent,  possibly  by  ossification  of  the  attached  capsule  in 
consequence  of  the  prolonged  inflammation. 

As  regards  experiment  upon  the  cadaver  we  have  the  assertion  of 
Malgaigne,^  that  in  producing  dislocations  backward  he  broke  off  the 
end  of  the  coronoid  process  quite  frequently,  and  the  more  detailed 
results  of  Lotzbeck  who  fixed  the  elbow  in  a  slightly  flexed  position  by 
means  of  a  gypsum  bandage  and  then  by  striking  upon  the  palm  of 
the  hand  broke  the  coronoid  process  five  times  in  ten  attempts.  Vary- 
ing the  experiment  by  extending  the  elbow  completely  he  succeeded  in 
producing  the  fracture  only  once. 

The  mechanism  of  this  production  and  the  anatomical  relations  of 
the  process  explain  the  union  with  slight  displacement  shown  in  some 
of  the  specimens  and  the  difficulty  of  diagnosis  during  life.  The  ten- 
don of  the  brachialis  anticus  is  inserted  not  upon  the  tip  of  the  process 
but  upon  its  anterior  aspect  and  base,  and  the  articular  capsule  is 
attached  all  along  its  edge.  When  it  is  broken  off  by  being  forced 
backward  against  the  trochlea  its  connection  with  the  ulna  is  j)reserved 
in  front  by  the  tough  attachments  of  the  tendon,  and  therefore  instead 
of  being  displaced  bodily  along  the  anterior  aspect  of  the  bone  it  is 
probably  only  tilted  forward.  Its  vitality  is  assured  in  any  case  by 
its  connection  with  the  capsule,  and  when  the  dislocation  is  reduced 
the  fragment  is  held  exactly  in  place  by  the  tendon  of  the  brachialis 
anticus  in  front  and  the  humerus  behind. 

The  symptoms  and  the  means  of  diagnosis,  in  view  of  the  uncer- 
tainty of  the  diagnosis  in  the  8Uj)po.sed  cases,  cannot  be  positively 
described;  those  which  have  been  deemed  sufficient  are:  dislocation 
backward,  easy  reduction,  great  tendency  to  recurrence,  possil)ly  crepi- 
tus, and  the  presence  of  a  hard  movable  body  in  front  of  the  elbow  in 
the  line  of  the  tendon  of  the  brachialis  anticus.     In  a  personal  case 

I  Lotsbeck :  Schmidt's  Jahrbuch,  1866,  vol.  cxxix.  p.  134. 
*  MAlgalgn6 :  Luxations,  p.  634. 
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the  supposed  fragment  could  be  readily  grasped  between  the  thumb 
and  finger  and  moved  freely  to  and  fro. 

Treatment.  The  treatment  consists  in  immobilization  of  the  joint 
flexed  to  a  right  angle  or  beyond.  The  degree  of  flexion  and  the  com- 
pleteness of  the  immobilization  may  vary  with  the  tendency  to  dis- 
placement. If  the  latter  is  great,  experience  has  shown  that  it  is  best 
opposed  by  increasing  the  flexion;  and,  of  course,  complete  immobil- 
ization gives  additional  security.  The  immobilization  should  be  main- 
tained as  long  as  the  tendency  to  dislocation  exists;  when  that  ceases 
the  splint  becomes  unnecessary,  and  the  only  indication  then  is  to  main- 
tain sufficient  flexion  to  favor  prompt  and  close  union.  The  slieht 
motion  in  the  joint  permitted  by  a  sling,  if  it  is  painless,  diminisnes 
the  resulting  stiffness. 

C.  Fractures  of  the  Head  and  Neck  of  the  Badins. 

Our  knowledge  of  this  variety  of  fracture  is  drawn  from  about  a 
score  of  specimens,  old  or  recent,  and  a  few  more  or  less  doubtful  clin- 
ical cases.  ^  The  line  of  fracture  may  separate  a  small  portion  of  the 
head,  about  one-third,  or  a  much  larger  portion,  passing  down  through 
the  neck,  or  may  split  the  head  into  two  or  more  pieces  and  separate 
all  of  them  from  the  shaft.  I  know  of  only  one  specimen  (Mutter)  of 
fracture  of  the  neck  without  splitting  of  the  head,  but  two  specimens 
of  separation  of  the  epiphysis  have  been  reported. 

Cause.  The  cause  may  be  a  blow  upon  the  head  of  the  bone  (Stim- 
son,  Cheyne,  Delorme),  or  a  wrench  of  the  forearm,  probably  forced 
abduction  (Stimson),  or  the  injury  may  occur  as  an  incident  of  a  back- 
ward dislocation  of  both  bones  of  the  forearm;  the  latter  seems  to  be 
by  far  the  most  frequent  cause.  The  form  of  the  fracture  varies  with 
the  cause  :  fracture  of  a  small  portion  of  the  head  is  the  form  seen  in 
dislocation  and  in  fracture  by  direct  violence;  the  more  extensive  frac- 
tures— splitting  of  the  head  and  complete  separation  from  the  shaft — 
are  rarer  and  are  seen  when  the  limb  has  been  violently  wrenched.  I 
have  seen  three  of  the  former — two  in  dislocation  and  one  by  direct 
violence — and  three  of  the  latter  verified  by  arthrotomy  and  two  prob- 
able eases  observed  clinically. 

In  the  cases  accompanying  dislocation  a  small  piece,  comprising 
about  one-third  of  the  peripliery,  is  broken  off,  probably  the  portion 
that  is  anterior  when  the  liead  is  forced  past  the  capitellum.  I  have 
found  it  lying,  after  reduction  of  the  dislocation,  beneath  the  external 
epieondylo  between  the  radius  and  the  olecranon,  and  the  portion  of 
the  head  of  the  radius  accessible  to  palpation  did  not  comprise  the  gap 
left  hv  the  fracture. 

In  a  case  of  fracture  by  direct  violence  (kick  by  a  horse)  Cheyne 
found  the  fragment  in  the  same  place  and  removed  it,  as  he  did  also 
in  another  supposed  to  be  by  direct  violence;   in  another  Delorme 

1  See  the  last  five  of  the  references  (iiioted  in  the  precerUng  section  ;  Hodgres.  Boston  Medical  WJ^ 
Suixical  Journal,  18<j6,  p.  383,  and  1H77,  p.  65  ;  seven  cases  or  specimens  quoted  or  described  IntM 
first  edition  ;  Chevne.  British  Medicxil  Journal,  March  7.  1S91  :  Delorme,  Gaz.  des  H6p.,  March  w. 
ISDl  ;  Stimson,  New  York  Mwiical  Journal.  Nov.  24.  IHHS,  and  Jan.  30,  1892,  and  Annals  of  Sai^K^ry. 
March  and  April.  1S9H;  Uelferich,  Fmetures  and  Dislocations,  p.  172  ;  Jayle,  Bull,  de  ie  8oc  An»*» 
January.  1893  ;  Pinner,  Deutsche  Zeitschr.  f(ir  Chir.,  1883,  p.  031. 
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recx>gDi;!ed  abaormal  mobility  of  the  UDdispIaced  fn^ment  and  treated 
it  by  immobilizatioD,  obtaining  complete  reatoratioo  of  function.  In 
mine  the  patient  did  not  come  under  observation  until  after  suppura- 
tion of  the  joint  had  occurred;  resection  was  done. 

My  three  certain  cases  of  fracture  by  violence  acting  through  the 
forearm  resemble  one  another  closely.  In  each  the  cause  was  a  fall 
from  a  height,  the  arm  being  caught  under  the  body.  I  imagine  that 
the  immediate  cause  was  violent  abduction  of  the  forearm.  Fig.  138 
shows  the  lines  of  fracture.  In  the  first,  one  of  the  two  smaller  frag- 
ments waa  displaced  outward  and  backward,  and  a  primary  excision  of 
the  head  and  neck  was  done,  with  a  good  functional  result.  It  was 
thought  that  the  coronoid  process  also  was  broken.  In  the  second 
there  was  uo  recognizable  displacement  at  first,  and  I  was  not  entirely 
certain  of  the  character  of  the  iujury;  after  immobilization  for  four 
weeks  the  functional  result  seemed  so  likely  to  be  bad  that  I  opened 
the  joint  and  removed  the  head  and  neck,  finding  the  larger  fragment 
displaced  angularly  outward  and  backward  and  reunited  with  the  shaft. 
In  the  third  case  there  were  two  large  pieces  and  a  crush  of  the  inter- 


mediate portion,  also  fracture  of  the  coronoid  process  and  slight  dis- 
placement backward  of  the  ulna.  I  saw  the  patient  a  month  after  the 
accident  and  removed  the  head  of  the  radius.  The  cases  are  reported 
in  detail  in  the  references  given  above.  In  one  case  observed  clinically 
(details  in  first  edition)  reunion  followed,  with  a  good  functional  result, 
uot withstanding  a  notable  enlai^ment  of  the  upper  end  of  the  radius; 
in  the  other  rotation  of  the  forearm  was  lost. 

Two  of  Mutter's  specimens  and  Helferich's  show  a  small  portion  of 
the  head  broken  oS  and  reunited  with  displacement.  Mutter's  third 
specimen  shows  union  with  marked  angular  displacement  after  fracture 
of  the  neck  at  the  upper  margin  of  the  bicipital  tuberosity.  In  Pin- 
ner's the  small  fragment  was  obnrnated  but  not  reunited,  and  in 
Delorme's  the  fragment  reunited  with  conservation  of  function. 

These  cases  show  that  union  is  possible,  even  probable,  after  fracture 
of  the  neck  or  of  the  head;  in  my  case  in  which  suppuration  followed 
the  patient  was  a  delicate  strumous  lad  in  whom  any  serious  joint  lesion 
■would  have  been  likely  to  have  that  result. 

Mutter's  specimen  of  fracture  of  the  neck  alone  is  without  history 
of  the  cause  or  symptoms;  in  Annandale's  the  patient,  a  man  forty 
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years  old,  received  a  severe  jar  of  the  elbow  by  striking  his  wrist 
against  his  knee  while  shovelling.  He  did  not  seek  treatment  until 
six  weeks  later.  After  a  month's  immobilization  the  joint  was  opened; 
the  head  was  found  loose  and  the  neck  atrophied. 

Diagnosis.  The  diagnosis  after  fracture  of  a  small  portion  accom- 
panying a  dislocation  or  by  direct  violence  is  easy  if  the  fragment  is 
displaced  to  the  position  beside  the  olecranon  which  it  has  occupied  in 
most  of  the  reported  cases,  for  it  can  then  be  readily  palpatea.  Its 
removal  is  easy,  and  its  loss  appears  to  entail  no  disability.  The  loss 
of  rotation  observed  in  one  case  after  removal  was  probably  due  to 
adhesions  between  the  surface  of  fracture  and  the  capsule. 

In  the  cases  of  more  extensive  breaking  the  diagnosis  is  easy  if  there 
is  enough  displacement  of  the  head  to  be  recognized  by  palpation  and 
if  its  separation  from  the  shaft  is  shown  by  its  failure  to  share  in  rota- 
tory movements  of  the  forearm.  In  my  second  case  the  head  rotated 
with  the  shaft,  and  the  only  sign  pointing  to  its  fracture  was  an  occa- 
sional click  perceived  during  rotation  of  the  forearm;  there  was  also 
marked  abnormal  lateral  mobility,  especially  adduction  of  the  forearm, 
and  sharp  pain  on  abduction. 

The  proper  treatment  of  this  condition  is  not  so  clear;  one  of  my 
cases  regained  good  use  of  the  joint  without  operation;  another  did  the 
same  after  a  primary  excision ;  the  third  and  fourth  had  completely 
lost  rotation  and  preserved  only  20  to  40  degrees  of  flexion  and  exten- 
sion at  the  end  of  four  and  five  weeks  when  I  removed  the  reuniting 
fragments;  the  removal  considerably  improved  the  condition. 

Fracture  through  the  neck  alone  should  theoretically  show  failure  of 
the  head  to  share  in  the  rotation  of  the  forearm,  with  crepitus,  if  it  is 
held  firmly  against  the  ulna  by  the  pressure  of  the  thumb  during  the 
manipulation.  In  the  treatment  the  possibility  of  angular  displace- 
ment shown  in  Mutter's  specimen  and  observed  by  Hamilton  in  three 
cases  supposed  to  be  of  this  character  should  be  borne  in  mind.  It 
has  been  attributed  to  the  pull  of  the  biceps  upon  the  lower  fragment, 
but  considering  that  injuries  of  the  elbow  are  commonly  treated  in  the 
flexed  ])osition  which  would  prevent  that  pull  I  doubt  that  agency, 
although  unable  to  sngprest  a  satisfactory  one.  Possibly  the  pressure 
of  the  soft  parts  in  the  flexure  of  the  joint  when  it  is  flexed,  or  abduc- 
tion of  the  forearm  by  the  weight  of  the  arm  when  the  wrist  rests  upon 
the  front  of  the  body  may  be  a  factor.  If  the  pull  of  the  biceps  i» 
the  cause  it  could  be  met  by  full  flexion  of  the  joint. 


2.  FRACTURES  OF  THE  SHAFT. 

A.  Fractures  of  the  Shafts  of  Both  Bones. 

Th(»  relative  frequency  of  fracture  of  both  bones  may  be  seen  by 
reference  to  the  table  in  Chapter  I.  It  occurs  rarely  in  the  upper  third 
and  with  about  equal  frequency  in  the  middle  and  lower  thirds.  Usu- 
ally the  radius  is  broken  nearer  the  elbow  than  the  ulna. 

Cause.     The  aiuse  may  be  direct  or  indirect  violence  or  muscular 


FRACTURES  OF  THE  BONES  OF  THE  FOREARM.  266 

action,  a  fall  upon  the  hand,  or  the  bending  of  the  forearm  across  some 
object,  or  by  a  transverse  blow. 

Only  a  few  instances  of  fracture  by  muscular  action  have  been 
recorded,  and  even  in  those  there  was  a  contributing  external  force, 
such  as  shovelling  or  rising  upon  the  hand  in  bed. 

Partial  or  incomplete  fractures  —  ''green-stick  fractures*' — are, 
according  to  Malgaigne,  more  common  in  the  forearm  than  elsewhere, 
and  are  usually  due  to  a  fall  upon  the  hand. 

Displacements.  The  displacements  are  of  the  usual  kinds  :  overriding 
in  oblique  fractures,  lateral  with  or  without  overriding  in  the  trans- 
verse fractures,  and  angular  displacement  of  one  or  botn  bones  in  both 
forms.  Rotatory  displacement  of  the  radius  alone,  especially  when  it 
is  broken  above  the  insertion  of  the  pronator  teres,  was  first  pointed 
out  apparently  by  Lonsdale.  He  suggested  that  the  upper  fragment 
might  be  strongly  supinated  by  the  biceps,  while  the  lower  fragment 
was  kept  in  the  usual  semi-prone  position,  and  he  thought  this  might 
be  a  cause  of  the  inability  to  supinate  the  hand  completely  sometimes 
observed  after  fracture.  Flower  and  Hulke*  say  they  have  found  proof 
of  the  correctness  of  this  conjecture  in  the  examination  of  numerous 
specimens  of  united  fracture  of  the  radius,  ''in  a  great  number  of 
which  the  lower  fragment  was  much  less  supinated  than  the  upper,'* 
and  Agnew  says  there  are  similar  specimens  in  the  collections  of  the 
College  of  Physicians  and  the  University  of  Pennsylvania.  ^Ir. 
Callender^  examined  eighteen  specimens  of  united  fracture  of  the  shaft 
of  the  radius  in  the  London  museums,  and  found  in  fifteen  of  them 
rotatory  displacement  averaging  36  degrees,  the  extremes  being  6 
degrees  and  64  degrees.  The  displacement  in  every  case  was  that 
pointed  out  by  Lonsdale,  supination  of  the  upper  fragment.  The 
agency  of  this  rotatory  displacement — supination  of  the  upper  frag- 
ment— in  preventing  full  supination  of  the  lower  segment  after  heal- 
ing appears  much  more  likely  to  be  efficient  in  fractures  below  the 
insertion  of  the  pronator  radii  teres,  for  that  muscle  is  the  main  oppo- 
nent of  the  exaggerated  supination  of  the  upper  fragment  which  would 
then  be  necessary  to  the  full  supination  of  the  luwer. 

In  angular  displacement  one  bone  may  he  bent  while  the  other 
remains  nearly  straight,  possibly  with  overriding,  or  the  fragments 
of  both  bones  may  be  inclined  in  the  same  direction,  forward,  hack- 
ward,  or  to  either  side,  or  there  may  be  lateral  inclination  in  opposite 
directions,  each  bone  being  inclined  toward  the  other;  and  if  the  frac- 
tures are  at  the  same  level  the  four  ends  may  thus  be  brouirht  into 
contact,  and  the  possibility  created  of  a  union  that  will  abolish  the 
power  of  rotation  of  the  limb.  In  a  case  seen  by  Malgaigne  the  ends 
of  the  upper  fragments  were  brought  together  and  interposed  between 
the  ends  of  the  lower  fragments,  and  in  addition  there  was  a  displace- 
ment produced  by  supination  of  the  lower  segment  of  the  limb,  one 
which  brought  the  lower  fragment  of  the  radius  behind  the  up|)er  one, 
and  that  of  the  ulna  in  front  of  its  upper  one.  A  displacement,  the 
direct  opposite  of  the  latter,  has  also  been  observed  and  described  by 

1  Hulke :  Holmen's  System  of  Surgery.  Am.  ed..  vol.  I.  p.  860. 

*  Calleoder :  St.  Bartholomew's  Hospital  Reportjs,  vol.  i ,  1865,  p  297. 
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Malgaigne^  the  lower  segment  of  the  limb  being  more  pronated  than 
the  upper  one.  Overriding  of  the  fragments  has  been  observed  to  a 
distance  of  more  than  three  inches  (eight  centimetres^. 

Symptoms.  The  symptoms  are  the  usual  ones  of  fracture:  pain^ 
deformity,  abnormal  mobility,  crepitus,  and  loss  of  power. 

The  course  is  usually  simple  and  the  prognosis  favorable,  but  both 
may  be  gravely  modified  by  laceration  or  bruising  of  the  soft  parts  or 
by  the  occurrence  of  acute  inflammatory  reaction  or  of  gangrene,  and 
in  addition  the  prognosis  may  be  made  unfavorable  by  an  irreducible 
displacement  or  comminution  or  loss  of  substance  of  one  of  the  bones. 
Displacement  affects  the  prognosis  when  it  increases  the  chances  that 
union  may  take  place  between  the  two  bones,  and  comminution  or  loss 
of  substance  by  favoring  the  occurrence  of  pseudarthrosis. 

In  simple  cases  without  marked  displacement  or  complication  com- 
plete union  may  be  expected  in  a  month,  but  in  no  other  limb  do  inflam- 
matory complications  and  gangrene  occur  so  frequently,  even  under 
prudent  treatment.  The  gangrene  may  be  limited  to  points  where  the 
splints  have  made  pressure  or  to  portions  of  the  hand  and  fingers,  but 
it  is  very  likely  to  involve  the  entire  member  if  it  is  overlooked  at  the 
beginning  or  not  effectively  combated.  Diffuse  phlegmonous  inflam- 
mation of  the  forearm  may  follow  severe  bruising  of  the  soft  parts  or 
may  even  take  its  rise  in  the  fracture.  Its  importance  lies  in  the  danger 
to  the  life  and  limb  which  follows  the  burrowing  of  the  pus,  the  open- 
ings which  it  necessitates,  and  the  matting  together  of  the  tendons  and 
their  sheaths. 

Ischsemic  contraction  of  the  muscles  (p.  68)  is  of  especial  importance 
because  of  its  marked  interference  with  the  usefulness  of  the  hand. 

The  cause  of  gangrene  in  many  cases  and  of  ischemic  contraction 
has  been  pressure  exerted  by  splints  or  bandages,  and  the  necessity  for 
caution  and  watchfulness  to  avoid  this  accident  cannot  be  urged  too 
strongly.  The  practice  of  applying  a  roller  bandage  to  the  limb  under 
the  splints  is  extremely  dangerous,  and  so  also  is  the  use  of  splints  of 
soft  material,  pasteboard  and  the  like,  which  take  the  shape  of  th^ 
limb  and  are  fastened  to  it  with  a  roller  bandage.     There  is  the  sam^ 
compression,  the  same  chance  of  strangulation  in  this  case  as  when  th^ 
roller  is  applied  directly  to  the  skin.     It  is  not  safe  to  dei>end  upoCB. 
the  sensations  of  the  patient,  upon  pain,  to  give  warning  of  threaten- 
ing strangulation;  cases,  in  both  old  and  young,  have  been  reported  ic» 
which  total  gangrene  of  the  distal  portion  of  the  limb  has  occurred 
without  attracting  the  attention  of  the  patient  or  his  attendants  by  any 
symptoms  except  the  final  change  in  the  color  of  the  exposed  fingers. 

The  persistence  of  angular  displacement  of  both  bones,  or,  to  a  less 
degree,  of  the  radius  alone,  seriously  affects  the  prognosis  by  its  inter- 
ference with  rotation.    In  rotation  only  the  radius  moves,  and  its  move- 
ment is  about  an  axis  running  from  its  upper  end  to  the  lower  end  of 
the  ulna,  so  that  in  full  pronation  the  radius  crosses  the  ulna  obliquelv, 
and  in  supination  is  parallel  to  it  and  at  its  maximum  distance  from  i^ 
at  the  centre.     If  now  the  hones  are  bent,  say  in  the  middle  third,  the 
radius  of  rotation  of  tiie  radius  at  the  apex  of  the  angle  is  correspono- 
ingly  increased,  and  this  angle  must,  therefore,  move  to  a  greater  diV 
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tance  from  ihe  ulna  than  normal  in  supination;  such  a  movement  is 
prevented  by  the  iuterosseous  membrane,  and  rotation  is  correspond- 
ingly diminished.  This  is  the  mast  frequent  cause  of  diminution  or 
loss  of  rotation  after  fracture.  The  marked  displacement  of  the  radius 
in  the  case  represented  in  Plate  IV.,  fig,  7,  caused  the  loss  of  only 
half  of  the  rolation. 

The  poeisibility  of  union  between  the  bones  as  well  as  the  fragments 
should  also  be  borne  in  mind.  Its  occurrence  is  more  likely  when  the 
natural  interval  between  them  is  destroyed  or  diminished  by  displace- 
ment, but  this  approximation  is  not  essential.  Excessive  formation  of 
callus,  in  consequence  of  laceration  of  the  intermediate  tissues  and  irrita- 
tion especially  of  the  interosseous  membrane,  is  KufBcient  in  itself  to 
produce  this  result  so  destructive  of  the  usefulness  of  the  Hmb.     The 


angnUi  diBplacement, 

§  occurrence  is  favored  also  by  correspondence  in  the  position  of  the  frac- 
tures, for  the  fragments  are  more  likely  to  fall  into  abuormal  contact 
with  each  other,  and  the  granulations  which  form  the  caliiis  about  each 
fracture  may  easily  unite  if  each  spreads  over  only  half  the  intermediate 
space  (Fig.  139),  It  lias  occasionally  happened  that  tlie  two  calluses 
have  come  into  contact  auJ  formed  a  lateral  joint  (Fig.  140),  instead 
of  uniting.  Slight  inclination  of  the  hand  tu  one  side  or  the  other  is  a 
not  infrequent  result  and  may  be  due  to  the  position  of  the  sling  in 
which  the  arm  is  supported;  thus,  if  the  weight  of  the  arm  is  borne 
upon  the  sling  at  or  above  the  jwint  of  fracture  the  unsupported  hand 
drops  downward  and  the  lower  fragment  deviates  toward  the  ulnar 
,  side,  as  in  the  figures;  while  if  the  sling  passes  under  the  hand  or  wrist 
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and  leaves  the  forearm  unsupported  the  latter  sinks  down  between  tb< 
wrist  and  elbow  and  the  lower  fragment  deviates  in  the  opposite  direo-^^ 
tion  toward  the  radial  side. 

Delay  or  failure  of  union  of  either  or  both  bones  is  not  very  uncom-^ 
mon,  especially  of  the  radius,  and  cases  are  reported  in  which  the  union 
of  one  of  the  bones  has  been  delayed  four  or  five  months,  and  has  then 
taken  place  without  operative  aid.  Failure  of  union  entails  a  disability 
that  is  often  practically  complete,  and  Agnew's  tables  do  not  indicate 
that  the  prospects  of  relieving  it  by  operation  are  very  great,  since  out 
of  thirty-seven  cases  a  cure  was  obtained  in  only  nineteen. 

Treatment.  Reduction  must  be  effected,  when  necessary,  by  exten- 
sion and  counter-extension  aided  by  cautious  pressure  upon  the  bones 
near  the  seat  of  fracture.  The  importance  of  reduction  is  exception- 
ally great,  because  of  the  special  function  of  rotation  of  the  forearm 
which  may  be  so  easily  destroyed  by  displacement.  Overriding  is  to 
be  overcome  by  traction;  the  forearm  and  fingers  are  flexed,  counter- 
extension  is  made  by  an  assistant  who  grasps  the  arm  close  above  the 
elbow,  and  traction  by  the  surgeon  himself  or  another  assistant  grasp- 
ing the  hand.  If  there  is  angular  displacement  the  traction  should  be 
first  made  in  the  direction  of  the  lower  fragment,  and  when  this  is 
thought  to  be  sufficient,  and  while  it  is  still  maintained,  the  lower  seg- 
ment of  the  limb  is  brought  into  line  with  the  upper  one,  the  latter 
being  steadied  by  the  hand  of  the  surgeon  or  pressure  being  made 
upon  the  projecting  angle  with  the  thumbs.  This  pressure  may  be 
safely  made  if  the  angle  is  directed  forward  or  backward,  but  it  must 
be  used  with  great  caution  when  the  angle  is  lateral,  for  there  is  danger 
that  it  may  force  the  bone  u|K)n  which  it  is  made  too  near  its  fellow, 
and  that  when  the  manneuvre  is  completed  the  position  of  the  frag- 
ments may  resemble  that  of  the  arms  of  an  X,  each  pair  being  displaced 
angularly  toward  the  other.  To  avoid  this  result  the  hand  should  be 
supinated  while  reduction  is  making,  because  in  this  position  the  inter- 
val between  the  bones  at  the  centre  of  the  limb  is  greatest  and  most 
accessible,  and  the  surgeon  should  seek  to  force  or  keep  the  fragments- 
apart  by  pressing  his  thumbs  in  between  them  in  front  and  his  fingers- 
be  hind. 

The  position  in  which  the  forearm  is  usually  kept  during  treatments 
is  that  which  is  midway  between  pronation  and  supination.     It  is  the 
one  which  the  limb  naturally  assumes  when  it  is  suspended  beside  th^^ 
body  with  the  elbow  bent  at  a  right  angle  and  is  the  one  which  i^- 
borne  witii  the  least  fatigue  and  discomfort.     But  while  this  positions 
meets  the  indications  sufficiently  in  the  simple  and,  indeed,  in  most 
cases,  it  was  long  since  recognized  by  some  surgeons  that  the  bones  oj 
tiie  forearm  are  normally  separated  most  widely  from  each  other  at  thi 
centre  when  the  limb  is  supinated,  and  that  consequently  this  positioi 
is  the  one  in  which  the  arm  should  be  kept  whenever  there  appears 
be  danger  of  the  hones  uniting  with  each  other.     According  to  Mal^ — 
gaigne,  fractures  of  the  forearm  were  treated  in  the  supine  position  bV' 
the  contemporaries  of  Hippocrates,  hut  the  practice  was  condemned  by" 
that  writer;  it  was  reinvented  by  Par6,  and  abandoned  by  him  when  h^ 
learned  that  Hippocrates  had  disapproved  of  it,  a  yielding  to  authority 
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that  seems  to  have  been  unusual  with  that  vigorous-minded  surgeon, 
and  again  reinvented  by  Malgaigne,  who  afterward  learned  that  Ix)ns- 
dale  bad  preceded  him  by  a  few  years.  Lonsdale^  recommended  the 
position  for  a  reason  mentioned  above,  the  difference  between  the  degree 
of  supination  of  the  upper  fragment  of  the  radius  and  that  of  its  lower 
fragment;  Malgaigne  recommended  it  because  of  the  greater  distance 
between  the  centres  of  the  bones  when  they  are  in  this  position. 

The  difficulty  which  Lonsdale  sought  to  avoid,  supination  of  the 
upper  fragment,  appears  not  to  have  much  importance  when  the  frac- 
ture of  the  radius  is  above  the  insertion  of  the  pronator  radii  teres  and 
to  be  rare  when  it  is  below  it;  that  which  Malgaigne  had  in  mind — 
possible  union  of  the  two  bones — is  rare  even  when  the  two  bones  are 
broken  at  the  same  level.  The  principal  faults  to  be  avoided  are  angu- 
lar displacement  and  overriding,  and  so  far  as  these  are  concerned  the 
attitude  of  pronation  or  supination  seems  to  be  indifferent.  The  objec- 
tion to  the  attitude  of  supination  is  its  greater  constraint  and  incon- 
venience; if  the  attitude  is  desirable  the  discomfort  can  be  avoided  by 
confinement  to  bed  with  the  arm  abducted  and  the  elbow  flexed  at  a 
right  angle,  in  which  position  the  forearm  rests  easily  in  full  supination 
on  its  ulnar  side. 

A  common  method  of  treatment  is  to  fix  the  limb  between  two  light 
wooden  splints  broad  enough  to  overlap  it  slightly  when  applied  to  the 
palmar  and  dorsal  surfaces.  The  palmar  splint  should  extend  from  the 
fold  of  the  elbow  to  the  roots  of  the  fingers,  the  dorsal  one  should  be 
shorter  and  not  reach  beyond  the  wrist.  Each  splint  should  be  padded 
with  cotton,  and  patients  usually  find  it  agreeable  to  have  the  end  cor- 
responding to  the  palm  of  the  hand  very  thickly  padded,  or  a  small 
roll  of  bandage  fastened  obliquely  to  it  so  that  the  fingers  can  close 
easily  over  it. 

In  simple  cases  uncomplicated  by  threatening  displacement,  the 
splints  are  applied  to  the  semi-pronated  limb  and  fastened  by  two 
strips  of  adhesive  plaster  wrapped  about  them,  one  near  the  elbow,  the 
other  at  the  wrist,  the  hand  is  made  fast  to  the  palmar  splint  by  a  few 
turns  of  a  bandage,  and  the  limb  is  placed  in  a  sling  that  supports 
both  the  elbow  and  hand. 

The  limb  should  be  frequently  inspected  at  first  in  order  to  guard 
against  excessive  pressure  either  by  bandages  too  tightly  applied  at 
first,  or  made  too  tight  by  the  swelling  of  the  parts,  and  the  splints 
should  be  removed  in  the  second  week  to  detect  and  remedy  any  new 
displacement. 

A  roller  bandage  should  not  be  applied  to  the  limb  under  the  splints; 
it  exposes  to  displacement  by  pressing  the  bones  toward  each  other, 
and  to  gangrene  or  ischaemic  contraction  by  constriction.  The  com- 
plete plaster-of-Paris  dressing  is  objectionable  for  the  same  reasons 
ouring  the  first  few  days,  but  it  or  moulded  plaster  splints  incUuling 
the  lower  portion  of  the  arm  may  be  used  after  tlie  first  week  if  care 
is  taken  not  to  make  lateral  pressure. 

Anterior  and  posterior  splints  immobilize  the  limb  sufficiently  to 

1  LoDidale :  London  Medical  Gazette,  1832,  vol.  iz.  p.  910. 
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meet  every  indication  except  that  of  opposing  the  tonicity  of  the  m 
cles  and  the  occurrence  of  overriding.     When  the  lines  of  fracture 
transverse  or  toothed  the  bones  themselves  afford  sufficient  protecti 
and  in  any  case  flexion  of  the  elbow  relaxes  many  of  the  muscles 
diminishes  the  risk,  which,  moreover,  is  not  a  great  one. 

In  compound  fractures  great  caution  should  be  used  in  remoyri^De 
fragments  or  excising  portions  of  bone,  lest  failure  of  union  shots  la 
follow.    If  the  extent  and  position  of  the  wound  are  such  that  effici^»t 
splints  cannot  be  used  at  first,  the  patient  should  be  kept  in  bed  \^i  *i 
the  arm  abducted  and  the  elbow  flexed,  and  traction,  elastic  or    fc^J 
weight,  made  by  means  of  adhesive  plaster  attached  to  the  hand  amrfd 
wrist.    Counter-extension  can  be  made  from  the  lower  part  of  the  arxB 
by  a  broad  bandage,  the  limb  being  meanwhile  supported  upon  cushio*:^^ 
or  suspended,  and  preferably  steadied  by  a  splint  placed  outside  tt»* 
dressings  of  the  wound. 

B.  Fracture  of  the  Shaft  of  the  Ulna. 

Fractures  of  the  shaft  of  the  ulna  alone  are  almost  invariably  th^ 
result  of  direct  violence,  of  a  blow  received  upon  the  arm  while  it  i^ 
raised  to  protect  the  head,  or  of  a  fall  upon  the  ulnar  side  of  the  for^^* 
arm. 

Displacement.  Displacement  may  be  entirely  absent,  and  when  pre* — 
ent  may  be  in  any  direction.  Its  extent  and  direction  seem  to  depencP- 
almost  entirely  upon  the  fracturing  force.  Most  recent  writers,  follow^' 
ing  the  example  of  Pouteau,*  have  alleged  that  the  broad  articulatioi^ 
of  the  ulna  with  the  humerus  prevented  lateral  displacement  of  th^ 
upper  fragment,  and  that  the  lower  fragment  was  therefore  the  onl]^ 
one  that  could  be  displaced  toward  the  radius.  Even  if  the  articula-^ 
tiou  was  absolutely  free  from  lateral  mobility,  the  inference  that  ha^ 
been  thus  drawn  would  not  be  correct,  because  the  radius  can  b^ 
moved  toward  the  ulna  after  fracture  of  the  latter  and  thus  the  exact:^ 
equivalent  of  the  displacement  of  the  ulna  toward  the  radius  produced. 
Tiie  only  muscle  which  acts  directly  upon  the  lower  fragment  is  th^ 
pronator  quadmtus,  the  tendency  of  which  is  to  draw  it  toward  th^ 
radius. 

Symptoms.     Tiie  symptoms  may  be  limited  to  pain  and  swelling  a^- 
the  seat  of  fracture,  and  their  significance  may  be  rendered  obscure  bj^'^ 
the  liistory  and  the  effect  upon  the  soft  parts  of  the  direct  violence' 
which   has  caused  the  fracture.     If  the  radius  remains  entire  and  is 
not  dislocated  at  either  end,  there  can  l)e  no  shortening  of  the  limb,  aO 
overriding  of   the  fragments,  and   displacement,  if   present,  must  l>^ 
recognized  by  following  the  outline  of  the  bone  with  the  finger.     For- 
tunately this  exploration  is  made  easy  by  the  subcutaneous  position  of 
the  ulna.     Crepitus  and  abnormal  mobility  may  be  obtained  by  grasp- 
ing the  limb  above  and  below  the  fracture  and  making  pressure  alter- 
nately upon  the  frai^nionts  with  the  fingers,  or  by  seizing  the  fragments 
between  the  thumb  and  fingers  and  moving  them  forward  and  back- 
w^ard  upon  each  other. 

1  roiiteaii  :  <r.uvres  posthiinies,  \lbS,  vol.  ii.  p.  258. 
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An  importaDt  and  not  infrequent  complication  is  dislocation  of  the 
liead  of  the  radius  forward;  it  should  always  be  suspected  when  there 
is  LDarked  displacement  of  the  fragments  of  the  ulna  or  unusual  swell- 
i  Dg  at  the  elbow. 

Fig.  141. 


Fracture  of  the  ulna  with  dislocation  of  the  head  of  the  radius  forward. 

The  prognosis  is  good  as  regards  repair  and  preservation  of  function. 
Reduction.  Reduction  can  be  made  only  by  appropriate  pressure  upon 
the  displaced  fragments,  traction  being  practically  without  value.  The 
displacement  which  it  is  most  important  to  overcome  is  the  lateral  one 
toward  the  radius,  and  that  should  be  met  in  the  same  way  as  after 
fracture  of  both  bones,  that  is,  by  pressing  the  thumb  and  fingers  in 
l^tween  the  bones. 

As  the  radius  acts  as  a  splint  to  prevent  overriding  of  the  fragments 
^he  surgeon's  chief  care  is  to  secure  immobility  and  prevent  lateral  or 
angular  displacement.  This  can  be  done  by  the  anterior  and  posterior 
splints  used  in  fracture  of  both  bones,  or  by  a  rectangular  splint  fast- 
ened against  the  inner  side  of  the  arm  and  semi-pronated  forearm,  or 
".V  a  moulded  plaster  splint.  In  some  cases  it  may  be  necessary  to 
l^eepthe  forearm  supinated,  and  in  others  the  bruising  of  the  soft  parts 
^ay  be  so  severe  as  to  forbid  the  use  of  splints  at  first.  The  arm 
^'^ould  be  kept  in  a  sling  and  the  same  precautions  should  be  taken  to 
^^'oid  undue  pressure  by  the  sling  upon  the  ulna  as  when  both  boues  have 
'^en  broken.  Many  surgeons  place  the  limb  in  a  pasteboard,  felt,  or 
plaster  gutter  in  order  to  avoid  this  danger. 

C.  Fracture  of  the  Shaft  of  the  Radius. 

As  far  as  can  be  judged  from  gcnenil  impressions  and  .statistics  that 
^i^ somewhat  scanty,  isolated  fracture  of  the  shaft  of  thc^  radius  is  less 
l^^equent  than  that  of  the  ulna,  and  appears  also  to  be  generally  caused 
"y  direct  violence,  sometimes  by  a  fall  upon  i\u\  hand.  ]ii  three  cases 
sported  by  Falkson*  fracture  in  the  middle  third  with  auij^ular  dis- 
P'aceraent  forward  was  caused  by  pressure  along  its  longitudinal  axis, 
l^e  palm  of  the  hand  in  dorsal  flexion  and  the  back  of  the  elbow 
"avJDg  l)eeii  caught  between  heavy  objects  which  were  approachiug 
e^h  other.  Occasionally  it  has  been  broken  by  muscular  action — 
forcible  rotation. 

1  Falkson  :  Centralblatt  fUr  C'hlnirgic,  issr,.  p.  913. 
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Displacements.  The  disiilacements  vary  eomewliat  with  the  seat  of 
fraL'ture,  the  causes  being  tlie  fracturiug  force  and  the  action  of  llic 
biceps  and  pronator  luuaotes.  The  more  common  displacement  appears 
to  be  ao  angular  one,  tlic  apex  of  the  angle  directed  forward  and  iuward. 
Plate  IV.  represeuts  an  extreme  form.  If  the  fracture  is  in  llit 
lotver  third  and  the  displacement  inward,  us  in  Fig.  142,  the  etj^loid 
process  is  raised  and  the  hand  iuoliaed  toward 
"''"'  '"■  the  radial  side,  so  that  the  deformity  resembles 

that  of  a  Colles's  fracture. 

The  possible  loss  of  supination  in  coneequence 
of  union  with  a.  rotatory  displacement,  the  upper 
fragment  being  conipletGly  supinated  by  the 
biceps  while  the  lower  is  kept  partly  pronated 
by  the  dressingi^,  which  was  pointed  out  bv 
I.onsdale,  and  has  been  sjwken  of  ia  the  sec- 
tion on  fracture  of  both  bones,  is  also  to  be 
borne  in  mind  after  fracture  of  the  nulius  alone, 
especially  if  the  seat  of  fracture  is  above  the  in- 
sertion of  the  pronator  teres,  and  is  to  be  met, 
if  at  all,  in  the  same  manner,  that  is,  by  kee|>- 
ing  the  forearm  supinated,  but  it  does  not  appear 
to  interfere  noticeably  with  function. 

If  the  fracture  is  at  or  below  the  middle  of 
the  bone  the  tendency  of  the  biceps  and  pronatoi' 
teres  is  to  draw  the  lower  end  of  the  upi>er  frag- 
ment forward  and  inward,  and  that  of  the  pro- 
nator quadratus  and  supinator  longus  is  to  draw 
llie  up^ier  end  of  the  lower  fragment  toward  the 
ulna. 

Overriding  has  been  observed  only  when  dls- 
^"rtdius  ^'mIi^gTconk  )"'''  'tx'^t'oi'  **f  tl'6  lower  end  of  the  lilna  is  asso- 
cialed  with  the  fracture. 
Diagnosis,  The  diagnosis  is  made  by  recognition  of  thedisplacement, 
if  it  exists,  of  crepitus  and  abnormal  mobility  obtained  by  grasping 
the  fragments  with  either  hand  and  moving  fheni  u|>on  each  other  or 
by  placing  a  thumb  upon  the  head  of  the  radius  and  rotating  the  wrist 
gently. 

Tre^itmeat.  The  indications  for  treatment  are  the  same  as  after  f  rao- 
ture  of  l>oth  bones,  except  so  far  as  the  uniujured  ulna  may  be  utilized 
as  a  splint  or  as  its  dislocation  may  re(|uirc  mure  or  less  prolonged 
extension.  If  displacement  exists  the  fragments  should  be  preyed 
back  into  place  as  before  described,  and  if  the  fracture  is  low  down 
and  the  lower  fragment  is  inclined  toward  the  ubia  it  will  perhaps  be 
found  easier  to  bring  it  back  into  line  by  drawing  the  hand  forcibly 
downward  and  toward  the  ulnar  side  than  by  pressing  the  linger*  in 
between  the  bones.  Extension  aud  counter-exten.sion  at  the  wrist  and 
elbow  may  be  required  to  overcome  dislocation  of  the  lower  fragment 
upward  from  the  ulna. 

The  arm  should  be  seourefl  upon  well-padded  anterior  and  posterior 
wooden  or  moulded  splints  in  the  semi-pronated  position.    UtBlocatioa 
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At  the  lower  radio-ulnar  articulation  or  change  in  the  direction  of  the 

ioi^er  articular  surface  of  the  radius  may  make  it  desirable  to  use  a 

Moulded  splint  that  will  include  the  hand  and  perhaps  the  lower  part 

of  tlie  arm,  or  a  long  rectangular  one  for  the  purpose  of  extension  and 

^unter-extension,  or  to  keep  the  hand  inclined  toward  the  ulnar  side. 


3.  FRACTUBES  IN  THE  VIOINITY  OF  THE  WBIST. 

A.  Fractures  of  the  Radius.    CoUes's  Fracture. 

Under  this  term  are  included  fractures  of  the  radius  near  the  wrist, 
^hich,  while  differing  from  each  other  in  many  respects,  have  in  com- 
'^^on  a  characteristic  deformity,  and  often  a  certain  diificulty  in  making 
^■'^uction. 

Next  after  the  ribs  the  lower  end  of  the  radius  is  the  part  of  the 
skeleton  most  frequently  broken.     While  the  fracture  occurs  at  all 
^ges,  it  is  most  frequent  in  the  elderly.     It  is  very  remarkable,  and 
^^orthy  of  mention  as  a  proof  of  the  difficulty  of  diagnosis  in  fractures 
^ea.r  a  joint,  as  well  as  of  the  force  of  authority  and  tradition,  that  the 
'^al  nature  of  this  common  injury  which  comes  so  frequently  under 
^l^e  notice  of  all  surgeons  should  not  have  been  recognized,  and  that  it 
should  have  been  taken  almost  always  for  a  dislocation  of  the  wrist 
backward,  until  about  one  hundred  years  ago.     The  first  mention  of 
^be  injury  as  a  fracture  is  generally  attributed  to  J.  L.  Petit,  but,  I 
^l^ink,  incorrectly,  for  I  find  no  reference  to  it  in  his  chapter  on  frac- 
tures, while  the  chapter  on  dislocation  of  the  wrist  contains  a  very  good 
clinical  description  of  it. 

Pouteau^  is  the  first  author  to  describe  it  as  a  fracture  and  to  point 
^^t  the  previous  universal  error  in  diagnosis.  He  describes  its  patbol- 
^7)  attributes  its  production  to  the  violent  contraction  of  the  prona- 
^rs,  and  gives  its  symptoms  and  treatment,  adding  that  there  is,  per- 
l^^ps,  no  fracture  so  easy  to  recognize  at  a  glance.  The  fact  that  he 
^Jjcliides  in  his  description  fractures  of  both  bones  does  not,  I  think, 
diminish  the  credit  due  him  for  his  recognition  of  the  error  of  his  pred- 
^^^^ssors  and  contemporaries.  His  view  of  the  subject  does  not  appear 
^  nave  commended  itself  to  his  immediate  successors,  and,  during  the 
^*rty  years  following  its  publication,  only  an  occasional  mention  is 
^^de  of  even  the  possibility  of  such  a  lesion,  and  the  common  injury 
^^  still  deemed  a  dislocation. 

The  next  writer  upon  the  subject  failed  in  like  manner  to  impress 
"'8  opinion  upon  his  immediate  contemporaries,  and  although  justice 
^^  ultimately  done  him,  and  the  fracture  is  now  known  widely  by  his 
^^'Qe,  the  recognition  did  not  come  until  after  his  death.  Mr.  Colles 
Published  his  brief  but  accurate  account  of  the  fracture  in  1814,^  but 
l^f.  R.  W.  Smith,  writing  in  1847,'  says:  ^'  Subsequent  authors  have 
^peated  what  Mr.  Colles  had  said  upward  of  thirty  years  since,  but 
^0  writer  (as  far  as  1  have  been  able  to  ascertain),  not  even  the  distin- 

1  Poutean :  CEavres  posthumes,  1783,  vol.  li.  p.  251. 

^  Colles :  Edinbiiiigh  Med.  and  Surg.  Journal.  April,  1814.  vol.  x.  p.  182. 

*  R.  W.  Smith :  Fractures  in  the  Vicinity  of  Joints,  Am.  ed..  p.  129. 
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guished  author  of  the  Surgical  Dictionary^  has  alluded  to  his  aocouiLM=H:  nt 
of  the  injury." 

Sir  Astley  Cooper,  in  the  second  edition  of  his  DialoccUiona  and  IVacs::^^^ac' 
turea  of  the  JointHy  published  in  1823,  describes  fracture  of  the  lowe^^  ^'ei 
end  of  the  radius,  and  adds  that  he  had  seen  this  injury  frequently*;^  ^y 
but  did  not  understand  its  nature  until  taught  by  dissection;  but  IimtM  h< 
describes  at  the  same  time  dislocation  of  the  wrist,  and  evidently  di^^Edic 
not  appreciate  the  full  character  and  frequency  of  the  fracture.  In  .Mrzn  t 
subsequent  edition  he  describes  ex()eriments  made  by  himself  upon  ttrM^^tin 
cadaver  in  1833,  in  which  he  produced  the  fracture  by  hyperextensioc^  ^iot 
(extreme  dorsal  flexion)  of  the  hand.  The  same  failure  to  apprecia* 
the  character  of  the  common  injury  which  was  coming  so  frequentr 
under  the  care  of  every  surgeon  persisted,  notwithstanding  the  pub~ 
cations  of  Pouteau  and  Colles,  that  of  the  former  being  entirely  ov 
looked  apparently,  and  that  of  the  latter  rememberea  only  by  tT 
Dublin  surgeons,  who  believed  in  the  fracture  and  gave  his  name  to  f 
But  the  misapprehension  was  not  destined  to  last  long;  the  great  chan 
which  took  place  in  the  science  of  medicine  at  the  b^inning  of 
present  century  under  the  inspiration  and  guidance  of  the  Freo 
physicians,  the  substitution  of  objective  knowledge  for  dogma,  of  clini 
and  dead-house  observation  for  pure  speculation,  made  short  work 
this  error.  Dupuytren  was  the  first  to  call  attention  to  it  and  to  imp 
it  upon  the  profession;  a  post-mortem  examination  in  1820  showed h 
the  real  character  of  the  injury,  and  his  hospital  service  gave  him 
clinical  opportunities  that  were  needed  for  study  and  demonstrati 
A  short  period  of  doubt  followed,  and  then,  about  1830,  the  &ct 
universally  accepted,  and  the  second  stage — that  of  discussion 
details,  which  has  lasted  until  the  present  time — was  entered  upon. 

Mr.  Colles,  who  had  never  had  an  opportunity  to  dissect  a  specinr*  en 
of  the  fracture,  speaks  only  of  the  symptoms  and  treatment.    Hi8om3y/ 
statement  concerning  the  fracture  itself  is  an  incorrect  one:  *'T"ftw 
fracture  takes  place  at  about  an   inch  and  a  half  above  the  carpa/ 
extremity  of  the  radius."     We  now  know  that,  while  the  line  of  frac- 
ture may  lie  at  the  point  he  mentioned,  it  is  usually  much  lower,  and  w 
often  associated  with  comminution  of  the  lower  fragment.     The  aver- 
age distance  is  differently  estimated,  possibly  because  some  have  meas- 
ured from  the  articular  edge  of  the  bone  and  others  from  the  styloid 
process;   but  the  weight  of  testimony  places  it  at  from  one-third  to 
three-fourths  of  an  inch  above  the  articular  border.     In  the  young  it 
sometimes  follows  the  epiphyseal  line.     Its  direction  is  usually  trans- 
verse, but  it  may  be  ol)lique  laterally  or  antero-posteriorly,  and  the 
lower  frap:meiit  is  often  comminuted.     The  lower  fragment  is  some- 
times <lisplaced  b()<lily  backward  without  crushing,  as  in  Figs.  143  and 
144,  but  the  displacement  appears  more  often  to  be  almost  entirely 
angular,  the  lower  fratrniont  turning  upon  its  anterior  edge  as  upon* 
liinti;e,  ornshiiii;  or  ])eiictration  with  impaction  taking  place  posteriorly 
and  outwardly,  and  the  artiiMilatinjj:  surface   looking  downward  and 
backward  instead  of  downward  and  forward  as  it  does  normallv:  at  the 
same  time  the  styloid  ])rocoss  rises  to  a  higher  level.     An  extreme 
exani])le   of    this   displacement,  with    union,   is  shown   in   Fig.  145. 
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Bometimes  the  s^Ioid  prooess  erf  the  ulna  is  broken  off,  apparently  by 
ivalaion  through  the  lateral  ligament  or  possibly  the  fibro-cartilage. 

Specimens  of  recent  fracture  are  not  very  common,  and  many  of 
those  we  possess  are  open  to  the  objection  that  the  fractures  have  been 
caused  by  violence  far  in  excess  of  that  which  causes  the  ^rreat  majorily 
of  the  fractures  met  with  clinically,  the  patients  having  fallen  from 
a  considerable  height,  and  having  received  also  injunee  that  cansed 
■lesth  within  a  short  time  thereafter.    Otiicrs  are  obtained  from  elderly 

Rtients  who  have  received  the  fractnre  in  the  usual  manner,  that  is, 
,  a  fall  upon  the  ground  while  walking,  and  have  then  died  in  a  few 
'teys  of  an  intercurrent  affection,  usually  pneumonia. 


Vnciuie  or  the  lower  end  of  Ihe 
n^na.  DinplacemeDl  backwanl. 
IS- W.  Smith.) 

The  Rontgen  rays  have  recently  added  to  our  knowledfje  of  the 
^ils,  showing  that  the  surface  of  fracture  ia  rarely  flat  and  trans- 
veree,  that  comminution  or  splitting  of  the  lower  fragment  is  frequent 
'''■en  in  early  adult  life,  that  the  displacement  backward  of  the  frag- 
"•entianot  commonly  bo  marked  as  has  been  supposed  from  tlieappear- 
wceof  the  limb,  and  that  the  styloid  process  of  the  ulna  is  rarely 
otoken.  They  confirm  the  opinion  that  the  radial  side  of  the  bone  is 
shortened  and  show  that  the  carpus  preserves  its  relations  «iih  the 
"tieiilar  surface  of  the  radius,  passing  slightly  upward  toward  the 
^ial  side  of  the  ulna  and  thus  making  the  latter  prominent.  In 
"Wrked  backward  displacement  the  ulna  accompanies  the  fragment. 

The  figures  of  Plates  IV.-X.  shmv  (he  diffen-nt  levels  at  which 
'he  fracture  occurs,  the  frequency  and  character  of  the  cnniniiiiution, 
the  differences  in  dorsal  displacement,  and  the  marked  dors^al  pro- 
iwtion  of  the  first  row  of  the  carpus  in  one.  Plate  XL,  fig.  1,  shows 
ifreat  of  growth  after  fracture  at  the  age  of  twelve  years,  the  patient 


bein^  Dmeteeti  years  old  when  the  picture  was  taken.  I'late  XII.  sliuwa 
the  Bormal  wrist  in  the  adult  male  and  female;  the  notably  lower  posi- 
tion of  the  articular  surface  of  the  radius  as  compared  witli  that  of  thfe 
ulna  in  the  female  waa  found  in  most  of  the  female  cases  examined. 

In  specimens  obtained  after  repair  has  taken  place  without  reduction 
of  the  displacement  the  penetration  of  the  posterior  portion  appears  very* 
marked  (Fig.  146),  often  more  so  than  it  really  is.  The  appearance  m 
due  in  part  to  the  formation  of  callus  upon  the  posterior  face  of  th« 
upper  fragment  under  the  periosteum  which  is  stripped  up,  the  "  peri^ 
osteal  bridge  "  which  is  so  often  found  at  one  siae  of  a  fracture, 
in  part  to  condensation  of  the  spongy  tissues  during  repair. 


L 


Among  the  lesions  that  may  be  associated  with  the  principal  fracture 
are  i  fracture  of  the  ulna  near  its  lower  end,  fracture  of  the  styloid 
process  of  the  ulna,  rupture  of  the  radio-ulnar  and  intra-artlcular  ligs- 
raents,  and  perforation  of  the  skin  by  the  ulna.  The  first  is  rare,  and 
all  the  others  are  the  consequence  of  the  momentary  proIongatioD  of 
the  action  or  variation  iii  the  degree  of  the  fracturing  forre.  The 
Bontgen  rays  show  the  fracture  only  occasionally,  and  then  only 
as  the  breaking  off  of  the  tip  of  the  process,  so  that  I  think  it  probable 
that  the  more  extensive  injuries  heretofore  noted  were  in  avses  charac- 
terized by  greater  causative  violence  and  wider  displacement.  The 
mechanism  appears  to  be  avulsion  through  the  cord-like  lateral  liga- 
ment which  is  attached  to  its  tip. 

Concerning  the  condition  of  the  intra-articular  iibro-cartilage  I  can 
find  but  little  that  is  positive,  since  the  only  sources  of  information  are 
the  autopsies  of  recent  fractures.  The  Rontgcn  rays  give  no  direct 
information  on  this  point,  for  the  cartilage  in  transparent  to  them;  its 
avulsion  from  the  ulna  or  radius  seems  inevitable  when  the  lower  end, 
of  the  radius  is  markedly  displaced. 
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Although  much  stress  has  been  laid  by  some  upon  the  supposed  rup- 
ture of  the  internal  lateral  ligament,  fresh  specimens  and  experiment 
upon  the  cadaver  give  no  ground  for  the  belief  that  it  occurs  except  in 
cases  with  marked  displacement.  The  fact  that  the  end  of  the  ulna  is 
prominent  and  that  the  finger  can  be  pressed  in  on  the  side  below  it 
much  more  deeply  than  in  a  normal  joint  can  be  explained  by  the 
ascent  of  the  carpus,  which  would  draw  the  ligament  to  a  more  trans- 
verse position. 

I  believe  that  in  the  severer  cases  the  tendon  of  the  extensor  carpi 
ulnaris  is  torn  out  of  its  sheath  and  displaced  outwardly  from  the  ulna, 
for  I  have  noted  in  such  cases  the  absence  of  the  resistance  which  the 
tendon  normally  offers  to  the  fin^r  close  below  the  joint. 

I  have  not  met  with  the  record  of  any  case  in  which  the  radius  pro- 
jected through  the  skin,  except  after  separation  of  the  epiphysis,  but  I 
have  seen  fractures  compound  on  the  radial  side. 

Associated  fracture  of  the  scaphoid  (Rutherford)  and  of  the  semi- 
lunar (Hunt)  and  dislocation  of  the  semilunar  (Cameron)  have  been 
reported.  See  Fractures  of  the  Carpus  for  similar  injuries  produced 
experimentally. 

Cause.  The  cause  of  Colics' s  fracture  is  usually  a  fall  upon  the  palm 
of  the  hand,  and  in  the  great  majority  of  cases  the  fall  is  only  to  the 
ground  while  walking.  This  is  true  of  almost  all  cases  in  which  the 
patients  are  somewhat  advanced  in  life;  in  the  younger  ones  the  vio- 
lence is  usually  greater,  as  a  fall  from  a  height. 

The  mechanism  by  which  the  fracture  is  produced  has  been  almost 
from  the  very  beginning  and  still  is  the  subject  of  much  discussion. 
Three  theories  have  been  advanced:  1.  Fracture  by  splitting  or  crush- 
ing; the  cancellous  tissue  is  crushed  or  comminuted  between  the  carpus 
and  the  diaphysis.  2.  Fracture  as  in  other  bones  by  decomposition  of 
the  force  and  yielding  at  the  weakest  point.  3.  Fracture  by  cross- 
strain  exerted  through  the  anterior  ligament  in  exaggerated  and  forced 
dorsal  flexion  (hyperextension)  of  the  hand.  I  believe  that  almost  all 
these  fractures  are  produced  according  to  one  or  the  other  of  the  first 
two  ways,  and  that  the  third  is  rarely  seen. 

In  the  first  the  weight  of  the  body  is  received  upon  the  ball  of  the 
hand — the  carpus-— directly  in  the  line  of  the  long  axis  of  the  radius, 
and  the  inner  end  of  the  scaphoid  or  the  semilunar  splits  the  end  of 
the  radius  like  a  wedge.  This  is  shown  by  many  specimens  and  appears 
to  be  especially  frequent  in  the  elderly. 

In  the  second  the  line  of  the  force  is  slightly  inclined  from  the  long 
axis  of  the  radius,  making  an  angle  open  anteriorly.  The  arm  is  out- 
stretched and  not  directly  in  the  line  of  the  fall.  The  force  is  decom- 
posed as  usual,  part  being  taken  up  by  the  resistance  of  the  shaft  in  the 
long  axis,  and  part  acting  transversely  to  break  the  bone.  The  back- 
ward displacement  and  tilting  of  the  lower  fragment  indicate  the  direc- 
tion of  this  component.  The  objection  sometimes  urged  that  under 
such  circumstances  the  bone  should  always  break  (as  it  sometimes  does) 
at  a  higher  point  where  it  is  smaller  and  the  leverage  presumably 
greater  can  only  be  met  at  present  by  throwing  the  burden  of  proof 
upon  the  objectors.    It  seems  certain  that  this  is  the  way  iu  which  the 
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violence  is  received  in  a  large  proportion  of  the  cases.  Henequin^ 
finds  an  explanation  of  the  seat  of  fracture  in  the  position  and  arrange- 
ment of  the  interosseous  h'gament  the  fibres  of  which  run  obliquely 
downward  from  the  radius  to  the  ulna,  the  lowest  ones  leaving  the 
radius  a  short  distance  above  its  lower  end;  consequently  a  force 
received  upon  the  lower  end  of  the  radius  (through  the  carpus)  is 
transmittea  not  directly  through  its  shaft  and  head  to  the  humerus, 
but  through  the  fibres  of  the  interosseous  ligament  to  the  ulna  and 
thence  to  the  humerus.  This,  he  thinks,  makes  the  lower  end  of  the 
radius  the  weakest  part  of  the  intermediate  segment,  and  therefore  the 
part  most  easily  broken. 

According  to  the  third  theory  a  cross-strain  is  exerted  upon  the  end 
of  the  bone  through  the  anterior  ligament  of  the  wrist;  the  force  is 
thought  to  be  received  upon  the  palm  of  the  extended  hand  at  a  point 
that  lies  posterior  to  the  posterior  border  of  the  end  of  the  radius,  the 
hand  is  bent  back,  the  ligament  is  put  upon  the  stretch,  and  the  bone 
is  broken  by  avulsion     The  theory  seems  to  have  originated  in  experi- 
ments upon  the  cadaver.     The  earliest  recorded  experiments  in  this 
direction  were  those  already  alluded  to  which  were  made  by  Sir  Astley 
Cooper  in  1833,  but  not  published  until  several  years  afterward;  the 
earliest  publication  appears  to  have  been  by  Bouchet'  in  1834.     The 
experiment  may  produce  a  transverse  fracture  within  a  short  distance  of 
the  articular  surface  of  the  radius,  but  quite  as  often  it  causes  rupture 
of  the  anterior  ligament  and  even  dislocation  or  fracture  of  one  or 
more  of  the  carpal  bones.    There  is  no  doubt,  therefore,  that  the  frac- 
ture can  be  produced  in  this  way,  and  there  are  a  few  clinical  cases  in 
which  this  was  apparently  the  mode  of  production.     But,  with  the 
exception  of  these  few  cases,  in  which  the  mode  of  action  of  the  vio- 
lence was  distinctly  exceptional,  there  is  nothing  but  the  experiments 
to  support  the  theory.     In  other  clinical  cases  the  same  movement  has 
produced  dislocation  of  the  semilunar  or  fracture  of  the  scaphoid  or 
semilunar. 

The  violence  in  a  fall  is  not  usually  received  at  a  point  on  the  palm 
of  the  hand  posterior  to  the  line  of  the  radius;  it  is  received  at  tfaa 
base  of  the  thumb,  at  a  point  corresponding  to  the  trapezium.  WiiCB 
the  hand  is  bent  backward  the  motion  takes  place  between  the  first  aad 
second  rows  of  the  carpus;  the  first  row  remains  in  place  and  tbe 
second  row  swings  around  until  it  comes  almost  into  contact  with  the 
radius,  as  shown  in  Fi^.  148.  This  figure  represents  a  section  made 
through  the  radius  and  the  second  metacarpal  bone  and  traversing  the 
point  upon  the  palm  which  receives  the  blow  in  a  fall,  and  as  the  por- 
tion is  that  of  extreme  physiological  dorsal  flexion  it  is  evident  from 
it  that  no  cross-strain  «in  be  exerted  until  after  this  limit  has  been 
passed  and  the  second  row  of  carpal  bones  have  obtained  a  bearing  upon 
the  radius.  Before  this  can  take  place  the  flexor  muscles  must  be 
ov'er powered,  and  that  is  a  fact  wliieh  I  tliink  has  not  been  taken  prop- 
erly into  account  in  reasoning  from  the  results  of  experiments.  The 
strain  does  not  come  upon  tlie  ligament  unless  the  hand  is  caught  under 

1  Ileneiiuin  :  Revue  de  Chinirpie.  July,  1^94. 

2  Bout'het :  Those  sur  les  Luxations  du  l*oignet.    Quoted  by  Malgaigne. 
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the  body  in  the  fall  and  beat  far  back.  Ordinarily  the  hand  is  not 
bent  back  even  to  a  right  angle,  not  even  far  enough  to  make  the  ante- 
rior ligament  of  the  wrist  tense,  much  less  to  exert  a  fracturing  strain 


t  of  ibe  kiDS  axil  of  Ui 


wrough  it.  Moreover  the  theory  &ils  to  explain  the  comminution  so 
frequently  seen  and  fractures  above  the  conjugal  cartilage  in  the  young, 
^mptonu.  The  symptoms  are  marked  and  characteristic,  but  crepi- 
tn«  and  abnormal  mobility,  so  common  in  other  fractures,  are  not  always 
easily  recognizable  in  this.  The  most  striking  features  of  the  deformity 


are  the  prominence  of  the  dorsum  over  the  lower  fragment  and  that  of 
the  end  of  the  ulna.  The  former  so  changes  the  outline  of  the  forearm 
and  wrist  that  when  viewed  from  the  radial  side  its  aH[>ennince  is  like 
that  represented  in  Fig.  149,  and  was  aptiy  rom|mrea  by  Velpeau  to 
the  outline  of  a  silver  fork,  a  comparison  which  has  survived  in  the 
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name  "  silver-fork  fracture,"  by  whieh  it  is  souietimeB  known.  Tlie 
canae  of  tills  change  in  the  outline,  so  far  as  it  is  due  to  the  position  of 
the  fragments,  is  shown  in  some  of  the  radiographs;  swelling  of  the 
soft  parts  and  even  projection  of  the  first  row  of  the  carpus  acconnts 
for  some  of  it;  that  of  the  palmar  aspect  is  dne  mainly  to  swelling  of 
the  soft  parts. 

The  radiographs  show  that  the  characteristic  deformity  is  present 
even  when  the  displacement  of  the  fragment  is  slight,  and  that  iu  gen- 
eral this  diaplacemont  is  much  less  tlian  has  heretofore  been  supposed. 

The  prominence  of  the  end  of  the  ulna  appears  to  be  due  to  the  dis- 
placement of  the  carpus  and  the  fragment  of  the  radius  upward  and 
somewhat  to  the  radial  side,  aided  sometimes  by  avulsion  of  the  styloid 

!>rocess  of  the  ulna,  or,  possibly,  the  equivalent  rupture  of  the  internal 
ateral  ligament.  That  ascent  of  the  end  of  the  radius  is  sufficient  to 
produce  this  prominence  is  shown  by  its  gradual  appearance  in  cases  of 
arrest  of  growth  at  the  lower  end  of  that  bone.     See  Plate  XI, 

If  the  surgeon  marks  the  positions  of  the  styloid  processes  by  press- 
ing the  end  of  a  finger  into  the  side  of  the  joint  below  and  against  the 
ena  of  each,  be  will  see  that  that  of  the  radius  has  risen,  so  that  instead  ' 
of  being  about  a  quarter  of  an  inch  lower  (nearer  the  hand)  than  that  of 
the  ulna,  as  it  usually  is,  it  has  risen  to  the  same  level,  or  even  above  it. 

The  swelling  upon  the  anterior  surface  of  the  forearm  is  quite 
marked,  and  is  sharply  rounded  off  toward  the  wrist  with  deepenlog 
of  the  transverse  creases. 

Crepitus  and  abnormal  mobility  can  sometimes  be  obtained  by  grasp- 
ing the  lower  fragment  between  the  thumb  and  fingers  and  moving  it 
backward  and  forward  while  the  forearm  is  steadied  by  the  other  hand.  | 

Pressure  along  the  line  of  fracture  on  the  dorsum  of  the  radinsor 
of  the  hand  upward  against  tlie  forearm  is  painful.  I 

Diagnosis.  The  diagnosis  is  made  by  recognition  of  the  above  signs  i 
and  symptoms.  In  difficult  cases,  fat  people  and  children  without  di&" 
plnccnient,  it  may  be  made  upon  the  existence  of  a  well-defined  traD»-' 
verse  line  of  tenderness  on  pressure  on  the  dorsum  of  the  radius, 
deepening  of  the  transverse  folds  on  the  palmar  aspect  of  the  wrist, 
loss  of  power  iu  the  limb,  and  history  of  the  case. 

A  sprain  or  contusion  may  be  mistaken  for  a  fracture  if  the  limbj 
has  been  broken  previously  and  has  united  with  deformity,  for  it  will 
present  many  of  tlie  physical  and  functional  signs.  The  question  there-j 
fore  should  always  be  asked  whether  the  wrist  has  suffered  a  previous 
injury. 

Course  and  Fiognosis.  Firm  union  between  the  fragments  may  be 
expected  within  a  month.  The  prognosis  with  reference  to  deformity 
depends,  of  course,  upon  the  completeness  of  the  reduction  and  reten-^ 
tion.  As  a  rule,  permanent  deformity  after  fracture  in  youlb  is  slight; 
or  entirely  absent;  but  In  adults  the  case  is  different,  either  because  ihe 
original  displacement  is  greater,  or  because  crushing  and  comminutiott 
make  complete  reduction  and  retention  practically  Impossible. 

The  prognosis  with  reference  to  function  is  somewhat  better,  sinca 
the  persistence  of  even  marked  displacement  does  uot  necessarily 
entail  disability.     The  range  of  motion  at  the  wrist  may  be 
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restricted,  and  yet  may  be  wide  enough  to  answer  all  purposes,  and  a 
change  in  the  direction  of  the  articular  surface  is  still  compatible  with 
free  and  painless  motion.  Rigidity  of  the  wrist  and  fingers  usually 
persists  for  some  weeks,  or  even  months,  and  in  exceptional  cases,  in 
the  old  and  rheumatic  and  in  those  where  there  has  been  much  inflam- 
mation of  the  sheaths  of  the  tendons  and  of  the  wrist-joint,  it  may 
persist  for  years.  I  have  seen  two  cases  in  which  the  hand  was  prac- 
tically useless  a  year  or  two  after  the  receipt  of  the  injury.  There 
was  much  deformity  in  one  of  them.  This  rigidity  of  ihe  fingers  is 
dne  in  part  to  their  prolonged  immobilization  and  in  part  possibly  to 
inflammation  within  the  sheaths  of  their  tendons  in  the  forearm. 

The  possible  arrest  of  the  growth  of  the  bone  after  separation  of  the 
epiphysis  in  the  young  deserves  mention,  although  it  is  an  exceptional 
consequence  of  the  injury.     I  have  seen  two  such  cases.    (Plate  XI.) 

Treatment.  Complete  reduction  of  the  displacement  is,  of  course, 
essential  to  prevent  permanent  deformity.  The  ease  with  which  it  can 
be  accomplished  vanes  greatly  in  different  cases.  Traction  upon  the 
hand  with  direct  pressure  upon  the  fragment  is  sometimes  sufficient  to 
correct  the  dorsal  displacement;  in  other  cases  forcible  pressure  must 
be  made,  the  forearm  is  grasped  with  the  fingers  upon  the  palmar 
prominence  and  the  thumbs  upon  the  dorsal  one,  and  the  pieces  pressed 
into  line.  Occasionally  an  anaesthetic  must  be  given  and  the  fragment 
mobilized  by  moving  it  forcibly  backward  and  forward  and  then  press- 
ing it  into  place. 

In  order  to  meet  the  two  indications — the  prevention  of  posterior 
displacement  of  the  lower  fragment  and  of  projection  of  the  end  of  the 
ulna— a  great  variety  of  splints  have  been  devised,  most  of  them  upon 
the  theory  that  the  position  of  the  fragment  can  be  controlled  by  the 
attitude  given  to  the  hand.  Thus,  palmar  flexion  of  the  wrist  has 
been  employed  to  prevent  backward  displacement  of  the  fragment  of 
the  radius,  and  ulnar  flexion  to  prevent  the  prominence  of  the  ulna. 
The  theory  is  wrong  and  the  results  have  disappointed.  If  the  dorsal 
displacement  has  been  corrected  it  has  little  tendency  to  recur,  and  the 
attitude  of  the  hand  is  without  influence  upon  it;  the  projection  of  the 
cud  of  the  ulna  cannot  be  prevented  by  ulnar  flexion  of  the  wrist,  for 
tbis  movement  does  not  bring  back  the  carpus  and  the  radial  fragment 
to  their  normal  positions. 

The  facts  to  be  borne  in  mind  are:  1.  That  dorsal  prominence  of  the 
fragment  is  to  be  prevented  by  correction  of  the  displacement  before 
^be  application  of  a  dressing,  and  its  recurrence  prevented  by  direct 
action  upon  the  fragment,  not  by  indirect  action  through  the  hand. 
2-  That  some  permanent  shortening  of  the  radius,  especially  on  its 
outer  side,  if  its  cancellous  tissue  has  been  crushed,  as  is  the  rule  in 
^he  old  and  frequent  in  others,  is  inevitable.  3.  That  the  prominence 
o'  the  ulna  can  be  prevented  only  by  bringing  the  fragment  of  the 
'^iu8(and  thus  the  carpus)  fully  back  to  its  normal  position — a  prac- 
^cal  impossibility  in  many  cases.  Direct  lateral  pressure  upon  the 
Sides  of  the  wrist  may  diminish  the  prominence  in  some  cases.  4. 
That  the  fingers  must  be  left  free  in  order  to  avoid  the  stifl'ening  caused 
hy  their  confinement. 
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A  snitable  dressing,  therefore,  is  one  which  iramitbilizes  the  fragmeiV 
aad  tile  carpus  iu  the  position  fjiven  to  tliem  and  leaves  the  fingers  frei 
to  be  flexed  and  extended  at  will;  and  as  the  tendency  to  recurrence  a 
the  dorsal  displacement  is  slight  special  precautions  against  it  are  rarel' 
needed. 

Such  a  dressing  may  be  made  of  plaater-of-Paris  or  wooden  splinta 
The  most  convenient  attitude  is  thai  of  jiartial  pronation  with  the  wri« 
in  slight  dorsal  flexion  and  the  fingers  flexed.  There  should  be  tw 
splints,  palmar  and  dorsal,  the  former  extending  from  a  little  beltM 
tlie  elbow  to  the  metacarpo-phalaugeal  joints,  (lie  latter  from  the  sacs 
height  to  the  cjirpo- metacarpal  joints. 


Wooden  sjiliuts  (Fig.  150}  shonld  be  three  iuclics  bruad  and  piidile*^ 
the  padding  being  a  little  thicker  on  the  palmar  splint  at  the  point  cui^ 
responding  to  the  lower  end  of  the  upper  fragment,  and  on  the  dorsal 
splint  at  Ihe  point  corresponding  to  the  lower  fragment.  A  rolIeC 
bandage  placed  obliquely  at  the  lotvor  end  of  the  palmar  splint  maktti 
a  convenient  rest  for  the  hand,  maintains  dorsal  flexion  of  the  wristv;: 
and  iiermits  the  fingers  to  be  clasped  over  it.  The  splints  are  seciiredL 
in  place  by  two  adhesive  bands,  one  at  each  end,  and  by  a  rollef 
bandage. 

Plaster-of-Paris  splints  (Fig,  151)  .should  be  wide  enough  to  cover 
in  the  wrist,  and  tbe  lower  end  of  the  palmar  one  may  be  eonvenienlly 
made  into  a  roll  to  fill  Ihe  palm  of  tlie  hand.     The  dorsal  one  aaf 


extend  upon  the  back  of  the  hand.     They  should  lie  s 

by  a  roller  bandage,  and  while  the  plaster  is  setting  i 

snugly  against  the  sides  of  the  wrist  so  as  to  keep  tl 

radius  and  ulna  close  together.   They  are  es|jecially  advantageous  in  pe^ 

mitting  daily  massage  of  the  parts  :  the  dorsal  splint  is  removed  «»] 

massage  made  on  the  uncovered  portion  from  the  beginning,  and  V" 


be  secured  in  pis'fl 
ng  it  may  be  htm 
•p  the  ends  of  th< 
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palmar  one  can  be  removed  for  the  same  purpose  (the  dorsal  one  being 
iept  in  place)  after  the  first  week.     The  patient  must  be  instructed  to 
ieep  the  fingers  fiexed  when  at  rest,  and  to  move  them  frequently. 
It  is  well  also  to  keep  thumb  abducted. 

A  strip  of  adhesive  plaster  drawn  snugly  about  the  limb  at  the  level 
of  the  fracture  may  be  used  in  addition  to  diminish  the  ulnar  promi- 
nence in  cases  with  comminution.  It  has  even  been  employed  as  the 
sole  dressing. 

The  question  sometimes  arises  whether  the  deformity,  persisting  for 

some  time  after  the  injury  and  the  result  of  an  error  in  diagnosis  or  of 

failure  of  treatment,  can  be  corrected.     Among  Dupuytren's  earliest 

<5ases  were  three  of  this  kind,  and  he  succeeded  in  overcoming  the 

<ieformity  by  steady  forcible  traction  and  pressure  upon  the  fragments 

on  the  twentieth,  twenty-ninth,  and  thirtieth  days  after  the  receipt  of 

the  injury,  the  patients  being  respectively  sixty-nine,  ten,  and  thirteen 

years  old.    A  few  cases  have  been  treated  by  refracture  or  by  incision 

^nd  osteotomy.     I  doubt  if  anything  more  than  an  improvement  in 

appearance  can  be  gained  thereby;  the  causes  of  loss  of  function  can- 

i^ot  be  thus  removed. 

B.  Fractures  at  the  Wrist  Other  than  OoUes's. 

Br.  Rhea  Barton,^  of  Philadelphia,  described  clinically  a  fracture 
^hich  he  said  was  very  common,  and  which  he  supposed  to  be  the 
detachment  of  the  posterior  border  of  the  articular  surface  of  the 
^us.  It  does  not  appear  from  his  paper  that  be  had  ever  had  an 
opportunity  to  verify  the  diagnosis  by  examination.  A  few  specimens 
^i  such  a  fracture,  most  of  them,  I  believe,  found  in  the  dissecting- 
^mand  without  history,  are  in  existence,  and  the  injury  is  known  in 
America  as  Barton's  fracture.  Dr.  Agnew^  figures  a  specimen  in  which 
the  fragment  is  much  larger.  It  is  perhaps  hardly  worth  while  to  try 
[*ow  to  cliange  this  name,  but  there  are  three  good  reasons  why  the 
^jury  shoulof  not  be  known  as  Barton's  fracture  :  1st,  as  a  reference  to 
the  original  article  shows,  the  injury  which  Barton  described  clinically 
^as  not  what  he  supposed  it  to  be  anatomically,  hut  was  the  ordinary 
^IWs  fracture;  2a,  the  lesion,  as  he  supposed  it  to  be,  had  been 
observed  some  years  before  his  paper  was  published,  and  the  specimen 
^as  presented  by  Lenoir^  to  one  of  the  Paris  societies;  and,  3d,  it 
<|e8erves  to  be  classed  not  as  a  variety  of  fracture,  but  as  a  complica- 
tion of  dislocation  of  the  carpus  backward.  In  Lenoir's  ease,  which  is 
described  as  a  dislocation  by  Voillemier  and  Malgaigne,  a  narrow  f rag- 
^6nt  of  the  posterior  articular  border  had  been  broken  off,  remained 
attached  to  the  capsule,  and  was  displaced  backward  with  the  bones  of 
tte  wrist. 

An  analogous  case,  dislocation  of  the  carpus  forward  with  detachment 
^'  the  anterior  border  of  the  articular  end  of  the  radius  and  fracture 

!  B«rton :  Medlc&l  Ezamioer,  1838,  p.  365. 

Ajfnew :  Loc.  cit.,  vol.  I .  p.  905. 

Undr:  Thia  flict  Is  mentioned  by  VollIemler,  In  the  Archives  G»^n<^rales  de  M«5docine,  1S39, 
T  k  ^'P  *^  *°**  ^y  Malgaigne.  The  Society  referred  to  is  probably  the  SocicHt^  Anatomlque,  but 
*■  i^Te  failed  to  find  mention  of  the  Bpecimen  in  its  Bulletins. 
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of  the  fityloid  process,  was  reported,  with  the  epeoii 
Anatomique,  by  Letenneiir.'  The  patient  was  brought 
Dieu  May  7,  1838,  having  received  this  injury  and  also  a  frarture  __ 
the  scaphoid  boue  of  the  other  wrist,  by  falling  into  a  ditch  whilM 
intoxicated.  Mr.  Callender^  refers  to  a  somewiiat  similar  specimen^! 
but  one  in  which  the  fragment  is  much  lai^r,  in  the  following  words  i 
"  The  line  of  fracture  is  four-tenths  of  an  inch  from  the  end  of  th» 
radius  on  the  piilmar  surface,  but  on  the  dorsal  passed  into — along  the< 
edge  of — the  articular  facets."  | 

Other  irregular  fractures,  too  rare  to  be  classified  or  systematically 
described,  may  be  conveniently  mentioned  here.  1.  An  oblique  frao 
ture  running  downward  and  inward  and  detaching  the  styloid  procefll 
of  the  radius  with  more  or  less  of  the  articular  portion;  the  lai^r  th< 
fragment  the  more  closely  will  the  symptoms  resemble  tliose  of  ColWi 
fracture. 

2.  A  condition  which  is  the  direct  opposite  of  that  constituting 
Colles's  fracture;  the  lower  fragment  is  inclined  toward  the  palmai 
side,  and  the  crushing  is  also  on  that  side.  Mr.  CallendeH  reporti 
such  a  case  caused  by  forced  flexion  of  the  hand  in  a  fall  upon  it; 
there  was  a  well-marked  prominenc-e  on  the  dorsum  of  the  foreana 
about  three-fourths  of  an  inch  above  the  wrist-joint,  and  opposite  it 
on  tlie  palmar  surface  was  a  considerable  depression.  The  lower  fra^ 
meut  of  the  radius  was  inclined  at  an  oblique  angle  to  the  palmar  ga^ 
face,  and  projected  at  the  wrist.  No  crepitus.  Reduction  could  nd 
be  effected.  Ten  months  later  the  deformity  persisted,  with  good  rof* 
tion,  exaggerated  flexion,  and  inability  to  extend  the  hand  beyond  I 
straight  line  with  the  forearm, 

Caliender  mentions  also  two  specimens,  one  in  the  museum  of  West 
minster  Hospital,  the  other  at  St.  Bartholomew's,  which  show  the  oop 
responding  displacement  with  union.  In  one  the  styloid  process  ol 
the  ulna  was  broken  and  the  lower  fragment  of  the  radins  displaoed 
forward  and  outward,  cs}>ecially  in  the  latter  direction,  with  peiietni' 
tion  on  the  palmar  surface  to  the  depth  of  more  than  three-tenths  d 
an  inch.  In  the  other  the  line  of  fracture  is  rather  more  than  an  inch 
above  the  end  of  tlie  hone;  there  is  a  prominent  angle  on  the  dorsaf 
aspect  in  the  line  of  the  fracture  and  an  elevation  of  new  bone  on  thfl 
corres]»nding  part  of  the  pal  mar  surface;  the  triangular  fibro-cartitag* 
was  almost  completely  separated  from  the  radius. 

R,  W.  Smith*  describes  and  figures  a  similar  case,  in  which  also  the 
fracture  was  caused  by  a  fall  upon  the  back  of  the  hand,  and  Dr. 
Hamilton  thought  he  also  had  seen  one. 

3.  Longitudinal  fracture  or  fissure  of  the  end  of  the  bone.  Dr. 
Bigelow'  reported  one  case  and  referred  to  a  second.  There  was  a  star* 
shaped  crack  on  the  articular  surface  without  displacement,  and  slleht 
corresponding  cracks  in  the  shaft  for  more  tlian  inch  above.  At  6f«* 
there  was  only  lameness  at  the  wrist,  but  after  several  days  there  weM 
swelling  and  tenderness,  the  persistence  of  which  led  Dr.  Bigelow  to 


BiiUp[[D9.  rol.  x[v.  p.  lfi2.  I  Calleiider :  Loc. 

-- iMC.  cU.,  p.  2SB,  <  R.  W,  Sn  —      • 

BIgelDv  :  BaOon  Ued.  anil  Surg.  Jauroal,  IftSA,  toI.  ItUI.  p.  ». 
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make  the  diagnosis.    He  had  had  a  similar  case  two  years  before,  with 
the  same  symptoms,  but  less  extensive  injury  to  the  bone. 

Probably  this  represents  an  incomplete  Colles's;  if  the  violence  had 
been  greater  the  fracture  would  have  been  the  usual  one. 

Fracture  of  the  styloid  inrocess  of  the  radius  alone  is  rare.  In  the  few 
I  have  seen  and  in  reported  cases  the  fragment  has  been  quite  large, 
comprising  also  the  adjoining  part  of  the  bone.  Usually  the  displace- 
meut  is  slight,  but  in  one  case  the  fragment  was  drawn  upward  one 
and  a  half  inches.  Immobilization  of  the  wrist  appears  to  be  all  that 
is  necessary. 

Of  transyerse  fracture  of  the  radius  just  above  its  carpal  surface  with 
dinplacement  of  the  fragment  forwardy  which  has  already  been  spoken  of 
as  sometimes  produced  by  a  fall  upon  the  back  of  the  hand,  it  needs 
only  to  be  said  that  the  aiagnosis  is  made  by  attention  to  the  position 
of  the  styloid  process  with  reference  to  the  carpus  and  the  ulna  and  by 
reoognition  of  the  line  of  limited  tenderness  if  mobility  and  crepitus 
cannot  be  obtained.  The  treatment  should  be  the  same  as  in  Colles's 
fracture,  except  that  the  position  of  the  pads  should  be  changed  to 
meet  the  different  displacements.  The  subject  has  been  treated  in  detail 
by  Dr.  J.  B.  Roberts  in  Annals  of  Surgery,  January,  1897. 

Fracture  of  the  styloid  process  of  the  ulna  is  sometimes  observed  sepa- 
rately as  the  result  of  direct  violence.  In  addition  to  the  usual  symp- 
toms of  pain  and  swelling,  mobility  of  the  process  could  probably  be 
recognized  by  direct  manipulation  or  by  abduction  of  the  band.  Dr. 
Agnew  says  some  deformity  is  likely  to  remain,  and  that  in  the  only 
<^8e  he  has  seen  the  union  was  fibrous.  He  advises  treatment  upon  an 
anterior  splint  with  the  hand  inclined  toward  the  ulnar  side  and  in 
dorsal  flexion,  so  as  to  relax  the  extensor  carpi  ulnaris. 

Fracture  of  both  bones  near  the  wrist  is  occasionally  seen.  The  diag- 
nosis is  made  by  recognition  of  the  abnormal  mobility  of  the  fragments. 
Treatment  as  in  Colles's  fracture. 

In  compound  fractures  every  effort  should  be  made  to  avoid  ampu- 
tation. Good  results  have  been  obtained  even  by  excision  of  the  lower 
end  of  the  ulna  alone  or  of  both  bones. 


CHAPTER  XXI. 

FRACTURES  OF  THE  CARPUS  AND  HAND. 

1.  FRACTUEE8  OF  THE  OAEFUS.' 

Simple  fractures  of  the  carpal  booes  appear  to  be  very  rare.    Otml^ 
a  few  cases  have  been  reported  iu  which  the  nature  of  the  injury  yv^wt 
shown  by  direct  examination,  and  I  have  met  with  only  one  case     ii 
which  the  diagnosis  was  made  during  life.    A  few  compound  fractuvd 
have  been  reported.    As  the  symptoms  are  very  obscure  it  is  possible 
that  the  injury  may  be  more  common  than  is  supposed,  and  may  t 
quently  pass  unrecognized.  The  number,  size,  and  relations  of  the  boi 
are  such  that  they  can  be  broken  only  by  direct  violence,  as  a  blow,  the 
passage  of  a  wheel,  or  a  fall  upon  the  hand,  or  by  traction  (avulsion^ 
in  forced  dorsal  flexion  or  displacement.    I  presented  to  the  New  York 
Surgical  Society  in  1891  a  case  of  fracture  of  the  scaphoid  by  dorsal 
flpxion  associated  with  compound  laceration  of  the  anterior  carpo-radial 
ligament  and  backward  dislocation  of  the  carpus.    It  occasionally  bap-' 
pens  in  experimental  fracture  of  the  lower  end  of  the  radius  that  to0 
scaphoid  or  semilunar  is  broken,  and  the  same  complication  has  been 
observed  clinically.     I  have  seen  two  cases,  several  weeks  after  the 
receipt  of  the  injury — one  is  shown  in  Plate  XIII.,  fig.  1.     In  each 
the  region  of  the  scaplioid  was  thickened,  and  the  motions  of  the  wrist 
diminished.     One  had  been  supposed  to  be  a  Colles's  fracture. 

Tbe  only  symptom  which  could  make  the  diagnosis  possible  is  crepi- 
tus, and  it  might  be  difficult  to  determine  whether  this  has  its  origin 
in  the  carpus  or  in  one  of  the  adjoining  bones. 

Treatment.  The  treatment  would  consist  in  immobilization  of  the 
wrist  for  two  or  three  weeks,  and  it  is  probable  that  some  stiffness  of 
the  joint  would  result.  In  compound  cases  it  seems  probable  that 
extirpation  of  the  broken  bone  would  give  a  better  functional  result 
than  its  conservation  would  even  if  suppuration  was  avoided. 

2.  FRACTURES  OF  THE  METACARPAL  BONES. 

While  simple  fracture  of  a  metacarpal  bone  is  not  a  very  commoD 
accident,  still  it  is  not  so  rare  as  some  authors  have  inferred  from  hos- 
pital statistics.  Malgaigne  found  lf>  cases  in  a  total  of  2377  fractures 
of  all  kinds  treated  at  the  IIotel-Dieu,  a  percentage  of  0.67;  Polaillon 
64  eases  in  a  total  of  5517  fractures  treated  in  the  Paris  hospitals  during 

1  Si»e  exT>orimcnts  by  Daillcz.  Joiirn.  des  Sc.  Mod.  de  Lille.  February  13, 1891. and  cates  byB^rard, 
Diet,  eii  30  Vols.,  art.  Main,  ]>.  f>'J4  :  Malgaigiie  ;  Leteiinenr.  Bull,  de  la  Soc.  Anatoxnique,  vol.  »"• 
p.  1G2;  Pnlailloi).  Dirt.  Eiiovclo]K'(lique.  art.  Main,  p  rx) ;  Huut,  Annals  of  Anatorov  and  Sur«rT, 
March.  ISKI,  p.  no;  Rutherford,  Gla.-^gow  Medical  Journal,  April,  1891;  Fortunet,  Lyon  MMIc»I. 
July  J ,  looS. 
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the  years  1861-2-3,  a  percentage  of  1.16.     Of  Polaillon's  64  cases, 
57  were  men,  only  two  were  old,  and  none  were  infants. 

The  third  and  fourth  are  most  frequently  broken,  the  first  and  fifth 
east  Simultaneous  fracture  of  two  or  more  is  frequent  when  the 
njury  is  compound. 

A  very  few  cases  of  probable  separation  of  the  distal  epiphysis  have 
»een  recorded,  one  by  M algaigne,  one  by  Hamilton,  and  one  quoted  by 
^olaillon  from  a  thesis  by  Pichon,  the  ages  being  nine,  eight,  and 
welve  years  respectively.  There  was  failure  of  union  in  Malgaigne's 
ase,  but  without  disturbance  of  function  when  last  seen,  thirteen  years 
if ter  the  injury.  Bennett'  has  described  a  variety  of  fracture  of  the 
Mise  of  the  first  metacarpal,  an  oblique  fracture  by  which  the  palmar 
lalf  of  this  end  is  separated  and  the  remainder  is  displaced  more  or 
less  backward,  so  that  at  first  sight  the  injury  appears  to  be  a  subluxa- 
tion. He  collected  nine  examples.  The  usual  displacement  is  angular, 
the  apex  of  the  angle  being  directed  backward  or  forward,  and  at  the 
same  time  the  fragments  may  override  longitudinally. 

Oanse.    The  cause  may  be  direct  or  indirect  violence.     When  direct 

it  18  a  blow  upon  the  hack  or  even  the  palm  of  the  hand,  a  fall  or  blow 

upon  its  side,  or  a  crushing  force,  the  hand  being  caught  between  two 

solid  bodies.     The  first,  second,  and  fifth  metacarpals  are  the  ones 

^06t  frequently  broken  by  direct  violence. 

The  commonest  indirect  cause  is  violence  received  upon  the  distal 
^Qd  of  the  bone  in  the  direction  of  its  long  axis,  by  which  its  normal 
<^rve  is  exaggerated  and  fracture  produced,  as  in  a  fall  upon  the 
knuckles  or  aolow  with  the  fist.  Lonsdale  reported  a  case  in  which 
fracture  of  the  third  metacarpal  was  caused  by  a  fall  upon  the  end  of 
^e  outstretched  middle  finger.  In  a  case  reported  by  Dupuytren,  the 
^ird  metacarpal  bone  was  broken  by  being  bent  backward  in  a  trial 
of  strength,  the  contestants  trying  to  force  each  other's  wrist  back  with 
tjieir  fingers  interlocked.  Velpeaii  saw  the  same  bone  broken  by  trac- 
tion upon  the  index  and  middle  fingers  with  some  twisting. 

Symptoms.  The  symptoms  are  the  deformity  due  to  the  displacement 
of  the  distal  fragment,  abnormal  mobility,  crepitus,  pain,  and  inability 
to  use  the  fingers.  The  deformity  is  usually  slight  and  may  be  wholly 
Daasked  by  the  swelling;  abnormal  mobility  and  crepitus  may  be  found 
by  flexing  and  extending  the  corresponding  finger  and  at  the  same  time 
^king  pressure  upon  the  palm  at  the  supposed  seat  of  fracture,  so  as 
to  make  the  fragments  prominent  behind.  The  peculiarity  of  the  pain 
^  that  it  can  be  suddenly  and  sharply  increased  by  pressing  the  finger 
toward  the  carpus. 

The  course  of  the  fracture  is  usually  simple,  and  ends  in  consolida- 
tion in  the  course  of  three  or  four  weeks.  The  complications  which 
furred  in  the  eighty-one  cases  collected  by  Polaillon  were  inflamma- 
tion of  the  carpo-metacarpal- joint,  union  with  marked  displacement, 
iiision  of  adjoining  bones  when  both  were  broken,  and  deviation  of  the 
extensor  tendons  by  a  voluminous  callus  in  one  each,  and  failure  of 
^lon  in  three.     In  neglected  cases  of  fracture  at  or  near  the  knuckle 

>  BeDnett :  British  Medical  Journal,  July,  1886,  p.  13. 
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suppuration  is  uot  infrequeut  and  may  so  est^n*!  as  to  cause  markfd 
disalnlity. 

Treatment.  Tbe  first  indicatioD  is  to  prevent  a  too  severe  inflanima- 
tory  reactioD  if  it  threatcas,  and  with  tHis  ol>ject  the  hand  should  be 
kept  at  rest  io  an  elevated  position. 

If  there  is  no  displacement  or  tendency  thereto,  a  simple  immobil- 
iziag  dressing  of  cotton,  bound  on  snugly  with  a  roller  bandage,i9 
sufGcient,  the  lingers  being  left  free  to  prevent  their  stiffening. 

A  method  that  has  long  found  favor  ia  to  fill  the  palm  wiui  a  mm 
of  tightly  packed  cotton  or  some  simitar  substance,  or  a  ball,  over 
which  the  lingers  are  closed  and  fastened  down  witli  a  bandage  ur 
adhesive  plaster.  The  flesion  of  the  finger  over  the  firm  mass  tenila 
to  draw  the  knuckle  downward,  and  thus  prevent  shortening.  Tlw 
support  furnished  by  the  adjoining  bones  is  an  additional  aid  against 
displacement,  and  the  back  of  the  liand  can  be  left  partly  uncovered 
for  inspection. 

In  fracture  of  the  third  and  fourth  metacarpals  the  hand  may  be 
bound  upon  a  dorsal  or  palmar  lungitndiual  splint  suitably  padded  and 
fastened  with  a  roller,  but  this  plan  is  unsuited  to  fractures  of  tbe 
second  or  fifth  because  the  circular  compression  exerted  by  tlie  batidsge 
tends  to  cause  lateral  displacement. 

If  continuous  traction  seems  necessary  to  overcome  a  tendency  to 
displacement  the  finger  may  be  bound  to  the  adjoining  ones  for  a  few 
days,  but  it  is  important  that  immobilization  of  the  fingers,  especially 
in  the  extended  position,  should  be  avoided  or  made  as  brief  as  possible. 


■A.  rRACTUEES  OF  THE  PHALANGES. 

These  fractures  are  usually  due  to  direct  violence,  and  in  consequence 
are  frequently  compound  or  at  least  accompanied  by  laceration  or  bruis- 
ing of  the  soft  parts.  A  few  cnsea  have  been  reported  of  fracture  bj 
indirect  violence,  as  in  a  fall  or  blow  upon  tbe  end  of  the  finger,  or  by 
having  the  finger  caught  and  fixed  while  the  hand  continued  to  mow. 

The  proximal  phalanx  is  the  one  most  frequently  broken,  the  termi' 
nal  phalanx  most  rarely. 

The  symptoms  u[wn  which  tbe  diagnosis  is  made  in  simple  fractures 
are  mobility  and  crepitus. 

The  progress  of  the  case  in  simple  fracture  is  toward  pmmpt  repair; 
in  compound  fractures  the  suppuration  is  apt  to  be  prolonged,  and 
necrosis  of  splinters  and  even  of  one  of  the  principal  fragments  is  not 
uncommon. 

A  well-established  rule  of  treatment  of  injuries  of  the  hand  is  to 
save  everything  that  can  he  saved,  but  it  needs  limitation  in  compound 
fractures  of  the  fingers.  While  it  is  desirable  to  save  the  thumb  or 
any  part  of  it,  even  at  the  price  of  anchylosis  of  both  the  joints,  the 
same  value  does  not  attach  to  the  fingers,  and  a  rigid  deformed  finger 
that  has  been  saved  with  much  difficulty  is  often  a  source  of  so  much 
inconvenience  that  the  patient  subsequently  seeks  relief  in  amputation. 
It  is  better  that  members  so  injured  that  rigidity  wilt  probably  reatilt 
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should  be  removed  at  first,  for  the  attempt  to  save  them  cannot  be 
made  without  incurring  certain  risks,  prolonged  suppuration^  phlegmon 
of  the  forearm,  tetanus,  which,  although  somewhat  remote,  snould  not 
be  lost  sight  of. 

In  the  treatment  of  simple  fracture  the  usual  indication  to  prevent 
displacement  is  habitually  met  by  means  of  a  moulded  palmar  splint 
made  of  pasteboard,  felt,  or  gutta-percha  to  which  the  finger,  slightly 
flexed,  is  made  fast.  This  answers  very  well  for  the  terminal  and 
middle  phalanges,  but  it  does  not  support  the  proximal  one  sufficiently. 
Sometimes  a  straight  splint  is  used,  sometimes  a  plaster-of-Paris 
bandage. 

A  common  displacement,  important  to  be  guarded  against,  is  an 
angular  one  with  the  apex  directed  forward  and  caused,  I  think,  by 
the  action  of  the  interosseous  muscles.  The  persistence  of  this  dis- 
placement constitutes  a  serious  inconvenience,  for  it  limits  flexion  of 
the  metacarpo-phalangeal  joint  and  creates  a  prominence  upon  the 
palmar  aspect  of  the  phalanx  the  skin  covering  which  may  become  so 
sensitive  that  a  firm  grasp  cannot  be  taken  of  any  hard  object. 

As  a  palmar  splint  does  not  entirely  prevent  this  displacement  I 
prefer  to  close  the  hand  upon  some  firm  cylindrical  body,  a  roller  ban- 
dage for  example,  and  fasten  the  fingers  down  with  strips  of  adhesive 
plaster  applied  longitudinally  along  the  back  of  the  hand,  the  fingers, 
and  the  front  of  the  forearm,  and  additionally  secured  with  a  few  turns 
of  a  bandage.  The  roll  must  be  large  enough  to  give  ample  support, 
and  by  passing  the  finger  along  the  dorsum  of  the  phalanx  the  occur- 
rence of  displacement  can  be  recognized.  It  will  be  remembered  that 
the  tendon  of  each  extensor  muscle  is  attached  to  the  base  of  the  prox- 
imal phalanx  by  a  short  band  which  limits  the  action  of  the  muscle  to 
that  phalanx,  and  that  the  extension  of  the  middle  and  distal  pha- 
langes is  accomplished  by  the  interossei,  which  also  flex  the  metacarpo- 
phalangeal joint  and  are  relaxed  when  the  fingers  are  closed.  The 
tendency  to  overriding  is  thus  effectively  opposed  by  this  position,  and 
the  displacement  which  then  most  needs  to  be  guarded  against  is  the 
one  also  that  is  most  readily  detected,  angular  displacement  with  the 
angle  directed  backward. 

Support  that  may  be  sufficient  in  some  cases  can  be  readily  obtained 
by  biuding  the  broken  finger  to  the  adjoining  ones  and  supporting  both 
or  all  three  upon  a  common  splint. 
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Following  well-fouoded  custom  I  group  iii  one  section  all  fra 
which  break  the  continuity  of  the  ring  of  the  pelvie  and  constdei 
rately  fractures  of  the  individual  bones  which  do  not  break  the  ooc 
tinuity  of  the  ring. 


1,  FRACTURES  OF  THE  RING  OF  THE  PELVIS. 

The  moat  frequent  Ciiuse  of  this  lesion  is  the  jiassage  of  the  wheel  o'i 
a  heavily  laden  wagon  across  the  thigh  and  hypogastrium;  among  t)K^«; 
others  are  falls  upon  the  feet  or  the  buttocks,  the  caving  in  of  an 
embankment,  and  crushing  between  the  biilTers  of  railway  cars  wx 
other  heavy  moving  objects.  The  position  and  the  number  of  the  fr»t»- 
tnres  vary  with  the  degree  of  the  violence  and  the  portion  of  the  rin^ 
upon  which  it  is  received.  When  it  falls  upon  the  symphysie  and  is 
directed  backward  the  arch  yields  at  its  wealcest  jwint,  and  the  Ihieo* 
fracture  passes  through  the  horizontal  and  descending  branches  of  tl».« 
pubis,  sometimes  ou  one  side  alone,  sometimes  on  both  sides.  If  tbe 
force  then  continues  to  act  it  presses  the  sides  apart,  and  either  brea^* 
the  sacrum  vertically  (by  avulsion)  or  ruptures  the  ligaments  of  **■* 
sacro-iliac  eynchondrosia,  or  breaks  the  ilium  into  the  synchondrosis  ^ 
into  the  sacro-soiatic  notch;  and  it  does  this  sometimes  also  on  one  »*** 
alone,  and  sometimes  on  both.  ^ 

When  the  violence  ia  received  upon  the  side  of  the  pelvis,  or  t^^  ^ ! 
great  trochanter,  or  even  upon  the  foot,  it  may  cause  what  Malgaig"^^^^ 
described  as  double  vertical  fracture  of  the  pelvis,  or  fracture  of  t^^^!j 
acetabulum  to  a  variable  extent,  and  in  one  case  a  fall  upon  the  fo^^'j^ 
caused  dislocation  of  the  entire  os  innominatura,  separating  it  cleanr,- — ij 
at  the  symphysis  pubis  and  sacro-iliac  joint  and  forcing  it  upward.  I—^^j 
double  vertical  fracture  the  anterior  fracture  occupies  the  same  positio^^^ 
as  when  tlie  force  has  been  received  upon  the  symphysis,  it  crosses  th^^j 
pubis;  the  posterior  one  is  usually  entirely  within  tlie  ilium  and  behin^^^3 
the  acetabulum.  In  fracture  of  the  acetabulum,  which  can  be  causei^^^ 
only  by  violence  transmitted  through  the  femur,  the  bone  may  be  simply^**^ 
fissured,  or  the  head  of  the  femur  may  be  driven  entirely  through  inbv^j 
the  cavity  of  the  pelvis.  In  the  slighter  cases  the  continuity  of  the  | 
pelvic  ring  is  not  broken,  but  in  tlie  more  extensive  ones  it  is.  In 
young  people  the  lines  of  fracture  may  follow  those  of  the  develop- 
mental division  of  the  bone  into  three,  | 

The  displacements  are  seldom  great,  but  complications  are  numerous 
and  serious.  The  must  frequent  is  rupture  of  the  urethra,  usually  in 
its  membranous  portion;  among  the  otners  are  rupture  of  the  bladder 
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and  laceration  of  the  iliac  veins  or  the  external  iliac  artery.     Rupture 
of  the  bladder  may  be  intra-  or  extra-peritoneal;  in  some  cases  it 
appears  to  have  been  caused  by  the  direct  pressure  upon  the  bladder  of 
^he  object  which  caused  the  fracture,  in  others  by  a  splinter  or  the  dis- 
placed fragment.     The  other  two  lesions  mentioned  are  due  to  the 
^displacements.     The  separation  of  the  pubes  tears  the  urethra  across 
^t  or  near  the  triangular  ligament,  and  the  projecting  edge  of  the  pos- 
terior line  of  fracture  lacerates  one  of  the  iliac  veins,  or  the  edge  of 
the  anterior  one  tears  the  external  iliac  vein  or  artery. 

In  a  case  referred  to  briefly  by  Legros  Clark*  there  were  several 
^r'actures,  and  separation  of  the  sacro-iliac  synchondrosis  on  each  side 
^iid  of  the  pubic  symphysis  to  the  extent  of  four  inches.  The  rectum 
'^V'as  ruptured  and  feces  were  extravasated  into  the  pelvis;  the  bladder 
^^as  ruptured  and  the  urethra  torn  completely  from  the  prostate  gland. 
The  varieties  and  the  symptoms  which  vary  notably  with  them 
*'e<]uire  separate  mention. 

Separation  of  the  ssrmphysis  pubis  may  be  produced  by  external  vio- 
lence acting  directly  upon  the  pubic  arch  or  through  forced  abduction 
of  the  thighs,  or  by  the  descent  of  the  foetus  through  the  superior 
strait  in  parturition.    Malgaigne  collected  seventeen  cases  of  the  latter, 
most  of  them  occurring  in  primiparse,  and  most  by  the  unaided  action 
of  the  patient's  muscles;  in  a  few  cases  the  forceps  was  used.    Usually 
the  separation  takes  place  with  a  distinct  cracking  soimd,  and  the  gap 
can  be  felt  with  the  finger,  and  in  one  or  two  cases  the  fracture  has 
been  made  compound   by  simultaneous  laceration  of  the  soft  parts. 
The  gap  is  the  chief  diagnostic  symptom.     The  scanty  information 
possee^ed  upon  the  subject  indicates  that,  in  the  traumatic  cases  at 
least,  the  separation  takes  place  not  through  the  cartilage,  but  between 
the  cartiIao:e  and  the  bone. 

The  traumatic  cases  are  no  less  numerous  and  more  varied  in  their 
details,  although  in  a  large  proportion  of  them  the  force  seems  to  have 
oeen  exerted  through  the  abductor  muscles  of  the  thighs.  In  two  cases 
quoted  by  Malgaigne,  in  a  third  reported  by  Weber, ^  and  in  a  fourth 
•^y  Earle,^  the  patient  was  on  horseback  and  received  the  injury  either 
oy  being  thrown  foward  upon  the  withers,  or  first  to  one  side  and  then 
^the  other,  or  by  the  muscular  effort  made  to  keep  his  seat.  In  one 
^'  Malgaigne' s  cases  the  results  were  an  immediate  hernia,  rupture  of 
^he  perineum  with  a  separation  at  the  symphysis  that  would  admit  the 
"^nd,  and  pain  at  each  sacro-iliac  synchondrosis.  This  patient  recov- 
^''ed  in  three  and  a  half  months,  the  treament  consisting  of  a  bandage 
drawn  tightly  about  the  pelvis,  with  the  limbs  resting  upon  a  double 
inclined  plane. 

In  Earle's  case  there  were  collapse,  severe  pain,  flattening  of  the 
P'^bes,  and  free  bleeding  from  the  anus.  An  incision  in  the  perineum 
pve  exit  to  blood  and  urine.  The  patient  survived  for  only  forty 
"^nrs,  and  the  autopsy  showed  a  separation  of  three  inclies  at  the 
Vniphysis,  the  left  sacro-iliac  synchondrosis  gaping  one  inch,  and  the 

*  LegroB  Clark  :  DiagnoBis  of  Visceral  lesions,  p.  339. 
«  Weber  :  Gaz.  M»?d.  de  Strasbourg,  1872. 

•  Earle:  Med.  Chlr.  Trans.,  1835,  vol.  xix.  p.  267. 
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prostate  torn  completely  away  from  the  bladder  and  hanging  down  in 
a  cavity  filled  with  clot.  The  patient  was  between  sixty  and  seventy 
years  of  age. 

In  another  singular  case  quoted  by  Malgaigne  the  patient,  a  lad 
eighteen  years  old,  was  learning  to  he  a  dancer.  His  teacher  made  him 
lie  upon  his  back  on  the  floor  with  his  thighs  flexed,  and  then  stand- 
ing upon  him  with  one  foot  on  each  knee,  sought  to  force  the  thighs 
outward.  It  caused  the  bones  to  separate  at  the,  symphysis  to  the 
extent  of  half  a  finger-breadth. 

Separation  in  Front  and  Beliind.  In  one  of  Mr.  Earle's^  cases  there 
was  complete  separation  of  the  left  os  innominatum,  both  in  front  and 
behind;  the  bone  was  forced  up  to  a  considerable  extent,  and  the  com- 
mon iliac  vein  torn  across.  The  patient  was  a  young  man,  and  received 
the  injury  by  jumping  from  a  third  story;  he  landed  upon  the  left  foot, 
causing  also  a  compound  comminuted  fracture  of  the  calcaneum  and 
astragalus. 

Similar  cases  were  collected  by  Malgaigne,  and  two  have  been  pub- 
lished by  Salleron.'  The  injury  has  been  caused  by  a  fall  upon  one 
foot  or  upon  the  side  of  the  pelvis,  or  by  the  pressure  of  a  heavy 
weight  ujK)n  the  front  of  the  pelvis.  The  characteristic  symptom  is 
the  elevation  of  the  corresponding  half  of  the  pelvis  with  absence  of 
the  crepitus  which  is  usually  present  in  double  vertical  fracture.  Sal- 
leron  was  able  to  reduce  the  dislocation  in  his  cases,  and  both  recovered, 
but,  as  a  rule,  the  prognosis  is  extremely  grave. 

Separation  of  the  Sacro-iliac  Ssmchondrosis.  Simple  separation  of  this 
joint  is  very  rare.  Malgaigne^  quotes  one  case  of  it,  and  four  others 
in  which  there  was  in  addition  fracture  of  the  ilium.  I  have  seen  one 
well-marked  case.  The  lesion  is  said  also  to  have  been  produced  during 
labor. 

The  diagnosis  is  made  by  recognition  of  the  displacement,  which  is 
backward  and  outward. 

Separation  of  all  Three  Joints.  A  few  cases  have  been  reported  as 
such,  but  in  most  there  has  been  also  fracture  at  one  or  more  points, 
and  the  separation  of  one  or  both  of  the  sacro-iliac  synchondroses  has 
been  only  the  gaping  of  the  joint  due  to  the  lateral  separation  of  the 
two  halves  of  the  pelvis  and  not  a  real  displacement.  Malgaigne 
quotes  briefly  ^\g  cases,  in  four  of  which  there  were  associated  frac- 
tures of  the  pelvic  hones.  Dolbeau/  Dubrueil,*  and  Pollock*  have 
since  reported  others,  DubrueiFs  is  the  only  one  in  which  there  seems 
to  have  been  actual  displacement  at  all  three  points,  and  even  in  it 
there  was  also  a  slight  fracture.  The  patient  was  run  over  by  a  wagon. 
There  was  separation  of  two  and  a  half  inches  at  the  symphysis  pubis 
and  gaping  of  both  sacro-iliac  synchondroses.  The  sacrum  was  dis- 
placed forward,  projecting  at  the  level  of  the  superior  strait  two  centi- 
metres in  front  of  the  right  ilium  and  one  and  a  half  in  front  of  the 

1  Earle  :  Loc.  cit.,  p.  2<>1,  Crsc  ."S. 

-  Salloron  :  Archives  (Jon.  <le  Mt'd.  1S71,  vol.  ii.  p.  84,  Cases  1  and  2. 

•^  Mftlgrtigne  :  I»c.  cit..  vol.  ii.  p.  777, 

«  Dolbeaii :  Gazette  des  Hopiiaux,  1868,  p.  194. 

6  Dubnieil:  Id.,  1871,  p.  413. 

«  Pollock :  The  Lancet,  1872,  vol.  ii.  p.  409. 
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left.  There  was  a  fracture  at  the  junction  of  the  right  ischium  and 
pubis,  and  partial  fracture  of  the  body  of  the  right  pubis. 

In  each  case  the  injury  was  caused  by  extreme  violence  acting 
directly  upon  the  pelvis,  the  passage  of  a  heavy  wagon,  the  fall  of  a 
heavy  object.     All  terminatea  fatally. 

Fracture  of  the  pubic  portion  of  the  pelvic  ring,  which  is  the  most  com- 
mon of  all,  passes  usually  through  the  horizontal  ramus  just  in  front 
of  the  ilio-pectineal  eminence  and  through  the  descending  ramus  near 
its  junction  with  the  ischium.  The  fracture  may  be  oblique  or  trans- 
verse, may  be  double  (of  one  or  both  pubic  bones),  or  may  be  associated 
with  separation  of  the  symphysis  or  with  other  fractures  of  the  lateral 
or  posterior  portions  of  the  pelvis.  As  has  been  already  mentioned, 
rupture  of  the  ligaments  of  one  or  both  sacro-iliac  synchondroses  with 
gaping  of  the  joint  is  a  frequent  accompaniment  when  the  action  of 
the  fracturing  force  is  momentarily  prolonged. 

The  displacement  is  sometimes  so  marked  that  it  can  be  easily  recog- 
nized by  me  eye;  in  other  cases  the  diagnosis  can  only  be  made  after 
palpation  of  the  outline  of  the  bone  which  is  quite  accessible  to  the 
touch. 

InterferAice  with  the  voiding  of  the  urine,  either  by  rupture  of  the 
urethra  or  by  pressure  upon  it,  is  a  frequent  complication.  Injury  to 
the  urethra  takes  place  usually  in  the  membranous  portion.  The 
bladder,  too,  has  been  sometimes  torn  by  a  fragment  or  ruptured  by 
pressure. 

The  following  are  the  more  noteworthy  complications  and  varieties 
that  have  been  recorded.  A  man,  twenty  years  old,  was  run  over  by 
a  railway  train  and  received  a  fracture  of  the  crest  of  the  right  ilium, 
the  ramus  of  the  left  pubis,  and  of  the  '*  right  pubis  close  to  its  junc- 
tion with  the  iliac  portion  of  the  bone,  the  sharp  end  of  this  fracture 
had  entirely  divided  the  external  iliac  artery. ''*  A  man,  forty-three 
years  old,  was  run  over  by  a  wagon,  was  brought  to  the  hospital  insen- 
sihle,  and  died  in  three  hours.  There  was  fracture  of  the  '^  ramus  and 
My  of  the  pubis  on  both  sides,  and  separation  of  the  sacrum  from  the 
jeft  OS  innominatum.  Fracture  of  the  left  ilium,  the  fracture  extend- 
JDg  across  the  pectineal  line  and  causing  laceration  of  the  left  external 
iliac  vein."* 

Fracture  of  the  lateral  portion  of  the  ring  occurs  in  two  principal 
forms,  one  in  connection  with  fracture  of  the  piihic  portion,  the  other 
?  fracture  radiating  from  the  cavity  of  the  acetabulum.  The  former 
^s  the  one  to  which  attention  was  first  called  bv  Malecaigne  under  the 
^^^k  01  double  ve /ileal  fracture  of  the  pelvin  (niultipfefracturefi,  Dnplay), 
^nd  a  variety  which  has  been  described  at  much  length  by  Voillemier' 
^J  vertical  fracture  of  the  sacrum.  The  posterior  line  of  fracture  lies 
Either  in  the  ilium  entirely  behind  the  acetabulum,  or  in  the  sacrum, 
or  partly  in  the  ilium  or  sacrum  and  partly  in  the  sacro-iliac  synchon- 
drosis, and  sometimes  the  sacrum  is  crushed  rather  than  fractured. 
The  cause  apparently  may  be  a  force  acting  in  either  the  antero- 
posterior or  transverse  diameter  of  the  pelvis,  or  upward  against  the 

^  Lancet,  1878,  vol  I.  p.  347,  Case  2.  2  Lancet :  Idem,  Case  3. 

»  Volllemier :  Clialqae  Chirurglcale,  1862,  p.  77. 
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tuberoBity  of  the  iBchiuiii.     The  most  prominent  H^niptoms  in  theic 
ca^es  are  in  the  position  of  the  leg  and  in  the  extent  to  which  it  can  be 


moved.     The  femur  ie  attached  to  the  portion  of  bone  wliich  is  xntcr- 
mediiite  between  the  two  lines  of  fracture,  and  ai*  this  piet-e  is  usunllj* 


displaced  upward  and   inward    there  is  appitrent  t^hortening  of  tb* 
liniu.     At  the  same  time  the  piece  is  commuiily  rotated  aboiit^o'' 
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antero-posterior  axis  so  that  the  upper  part  of  the  pelvis  is  broadened 
and  the  lower  part  narrowed.  The  inability  to  move  the  limb  is  due 
io  part  to  the  lack  of  a  solid  support  and  the  fear  of  pain,  and  in  pare 
perhaps  to  laceration  of  the  muscles  of  the  iliac  fossa.  Pain  in  the 
aifltrihution  of  the  obturator  nerve  is  not  uncommon.  The  prt^nosis 
is  unfavorable  {35  deaths  in  106  cases,  Dreschler)  because  of  the  prob- 
ability of  associated  injuries.  It  may  result  in  lameness  or  in  a  per- 
manent change  in  the  shape  of  the  pelvis,  which  in  a  woman  may  have 
serious  consei^uences  if  preenancy  should  follow. 

Walfber"  describes  a  variation  in  which  the  anterior  fracture  occu- 
pied the  body  and  descending  ramus  of  the  pubis,  and  the  second  frac- 
ture ran  below  the  anterior  superior  spine  of  the  ilium  to  the  sacro- 
sciatic  noteh;  in  addition  the  upper  fragment  of  the  ilium  was  split 
vertically,  and  the  fifth  sacral  vertebra  was  broken.  The  fragment 
between  the  two  principal  lines  of  fracture  was  displaced  inward  and 
had  reunited. 

Tbe  aecood  form  of  lateral  fracture  of  the  pelvis,  radiating  fmcture 
of  the  acetabulum,  is  produced  by  violence  acting  through  the  femur, 
and  is  quite  rare,  although  Dupuytren  said  he  had  met  with  it  a  num- 
ber of  times.  The  fracture  may  be  no  more  than  a  simple  fissure,  or 
the  head  of  the  femur  may  be  driven  entirely  through  into  the  pelvis. 
Dr.  Agnew  refers  to  a  preparation  in  the  collection  of  Dr.  Neill  in 
wbich  the  lines  of  fracture  follow  those  of  the  embryonal  division  of 
the  boae;  tbe  union  is  complete,  and  there  is  very  little  callus  on  the 
articular  surface. 

The  symptoms  of  the  more  severe  variety,  that  in  which  the  head 
ff  the  femur  is  driven  more  or  less  completely  through  into  the  pelvis, 
have  varied  considerably  in  the  different 
"Jssea,  and  the  diagnosis  has  not  always 
"Wn  made  during  life.  Sometimes  there 
sre outward  rotation,  fixation,  and  extreme 
P^in  on  motion;  in  other  cases  the  move- 
"isnta  of  the  limb  are  quite  free  and 
j«io!es9  within  certain  limits.  Shorten- 
'"g  is  slight  or  absent,  the  trochanter  is 
^iink,  and  there  is  absence  of  crepitus. 
'nteresting  fatal  cases  have  been  reported 
V  Drs,  Xeill,'  Sands,'  Lawson,*  and 
Holme?.' 

A  remarkable  case,  which  will  serve  to  II 

"'astratethe  possibilities  of  repair,  Isone      Head  of  the  femur  driven  idrough  [j 

■Sported  by  Mr,  Moore.'    A  man  received  ibe Boetabuium.  j; 

*  severe  injury  of  the  hip,  thought  to  be  .  t: 

fracture  of  the  neck  of  the  femur;  he  recovere<l  and  was  able  to  walk  :; 

*"hoDly  a  slight  limp.     At  the  autopsy  several  years  afterward  the  ^' 
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injury  was  found  to  have  been  a  fracture  of  the  pabis,  iliomy  and 
twulum,  which  allowed  the  head  of  the  femur  to  paea  through  into 
the  pelvis,  the  trochanter  resting  against  the  aoetabulum  (Fig.  164). 

Similar  cases  are  those  reported  D7  Lendrick  and  Moiel-Lavellde. 

Vertical  fractures  of  the  sacrum  are  not  known  exoept  in  conneotion 
with  fractures  of  the  pelvic  ring  at  other  points,  as  alroidy  mentioned. 
A  few  cases  of  very  extensive  injury  have  been  leoorded,  extensive 
crushing  and  multiple  fractures.     All  proved  fatal. 

Oourse  and  Prosnods.  The  course  and  prcMgnosis  in  all  these  oases 
depend  mainly  upon  the  lesions  associated  with  the  fracture.  The  only 
additional  point  which  requires  mention  is  one  referred  to  by  Legroa 
Clark,  the  tendency  to  suppuration  in  the  loose  ocaneotive  tissue 
between  the  pubes  and  the  bladder,  espedally  after  fracture  of  the 
pubis  or  separation  of  the  epiphysis.  The  uncomplicated  and  simpler 
forms  of  fracture  tend  to  easy  repair,  and  even  friustures  that  are  very 
extensive  are  by  no  means  necessarily  fatal,  as  is  proved  by  many 
specimens. 

Diagnosis.  The  diagnosis  is  usually  easy^  but  may  be  very  obsonre  if 
the  fracture  is  limitea  and  without  much  displacement.  The  outline 
of  the  pubis  should  be  carefully  followed  with  the  fineer  to  detect  irreg- 
ularity or  localized  pain,  and  pressure  should  be  maoe  backward  alter- 
nately with  either  hand  upon  the  anterior  portion  of  each  ilium  in  the 
search  for  abnormal  mobility  and  crepitus.  In  vertical  fracture  of  the 
sacrum  or  in  separation  of  the  sacro-iliac  synchondrosis  displacement 
will  change  the  position  of  the  posterior  spine  of  the  ilium.  In  double 
vertical  fracture  the  intermediate  portion,  which  bears  the  anterior 
superior  spine,  is  usually  displaced  upwai^d,  and  the  displacement  is 
easy  of  recognition  and  can  be  diminisned  or  perhaps  reduced  by  trac- 
tion upon  the  leg.  Fissured  fracture  of  the  acetabulum  would  prob- 
ably pass  unrecognized,  or,  at  the  most,  be  only  suspected  from  the 
history  of  a  fall  upon  the  trochanter,  knee,  or  foot  with  pain  in  the 
joint  and  the  absence  of  dislocation  or  of  fracture  of  the  femur.  Frac- 
ture of  the  acetabulum  with  displacement  of  the  head  of  the  femur 
into  the  cavity  of  the  pelvis  will  probably  be  recognizable  by  palpation 
of  the  iliac  fossa  tlirough  the  anterior  abdominal  wall  or  by  aigital  or 
manual  exploration  through  the  rectum,  and  by  the  depression  of  the 
trochanter. 

Treatment.  In  cases  without  much  displacement  rest  in  bed  on  the 
back  is  all  that  is  required,  aided  in  the  multiple  forms  or  in  separa- 
tion at  or  near  the  symphysis  pubis  by  a  stout  girdle  drawn  snugly 
about  the  pelvis.  Reduction  of  a  fragment  of  the  pubis  may  some- 
times be  made  by  digital  pressure,  and  that  of  the  intermediate  frag- 
ment in  double  fracture  by  traction  upon  the  limb  aided  by  pressure 
with  the  finger  from  the  vagina  or  rectum.  In  compound  fractures 
loose  fragments  should  be  removed.  Displacement  of  the  head  of  the 
femur  through  the  acetabulum  may  be  corrected  by  traction  upon  the 
limb. 

Treatment  of  the  complications  belongs  more  properly  to  the  subject 
of  general  surgery,  but  the  frequency  of  laceration  of  the  urethra  and 
the  advantages  of  its  early  recognition  and  treatment  are  so  great  that 
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it  deserves  mention.  On  the  first  indication  of  probable  injary  to  the 
urethra  the  catheter  should  be  introduced,  and  if  its  passage  is  pre- 
vented or  even  rendered  difficult  by  injury  to  the  urethra,  an  incision 
should  be  made  through  the  perineum  to  the  injured  part,  cutting  upon 
the  end  of  the  catheter  as  a  guide.  I  have  almost  always  found  the 
membranous  urethra  not  only  torn  across  but  also  so  freely  separated 
by  laceration  of  the  soft  parts  amid  which  it  lies  that  its  recognition 
was  difiScult.  It  is  so  thin  and  collapsed  and  its  torn  end  so  shreddy 
that  it  can  hardly  be  distinguished.  For  this  reason  it  is  desirable  to 
make  the  incision  with  the  aid  only  of  local  anaesthesia — cocaine  or 
freezing — in  order  that  the  patient  may  aid  the  recognition  by  passing 
urine.  If  possible  the  two  torn  ends  of  the  urethra  should  be  united 
by  one  or  two  sutures  along  its  roof  so  as  to  aid  the  permanent  resto- 
ration of  the  continuity  of  the  canal;  and  each  torn  end  should  be  split 
for  half  an  inch  along  the  floor  so  as  to  avoid  the  cicatricial  narrowing 
which  follows  circular  division. 

If  the  bladder  has  been  ruptured,  intra-  or  extra-peritoneally,  supra- 
pubic cystotomy  may  be  neeaed  to  evacuate  the  escaped  urine  and  close 
the  opening  or  for  drainage  of  the  bladder.  Permanent  catheteriza- 
tion through  the  perineal  opening  may  sometimes  take  the  place  of 
suprapubic  drainage;  it  is  not  neeaed  if  the  bladder  is  uninjured. 

2.  TRANSVERSE  FRAGTURE  OF  THE  SACRUM. 

This  rare  injury  is  produced  by  blows  or  falls  upon  the  correspond- 
ing region,  and  appears  in  all  cases  to  have  occupied  the  lower  half  of 
the  bone  and  to  have  been  produced  by  the  forcible  bending  inward  of 
^ts  apex.  Its  direction  is  practically  transverse.  Malgaigne  has 
'sported  one  case  of  oblique  fracture;  in  it  the  violence  was  received 
^pon  the  side  of  the  bone,  and  there  were  also  two  incomplete  trans- 
verse fractures. 

The  usual  displacement  is  an  angular  one,  the  coccyx  and  lower  frag- 
ment being  drawn  forward  so  that  the  apex  of  the  angle  is  directed 
"^kward  at  the  seat  of  fracture.  The  displacement  is  due  in  part  to 
tke  fracturing  force  and  in  part  to  the  action  of  the  attached  muscles, 
^n  a  case  that  came  under  my  observation  at  Bellevue  Hospital  there 
^extensive  sloughing  over  the  sacrum  and  denudation  of  the  bone, 
apparently  due  to  the  direct  violence  that  caused  the  fracture.  The 
^me  complication  is  mentioned  in  two  of  the  five  cases  collected  by 
Malgaigne,  both  terminating  fatally. 

The  symptoms  are  pain  at  the  seat  of  fracture,  both  spontaneous  and 
pi^voked  by  pressure  or  movements  of  the  trunk,  or  by  the  act  of  defe- 
e^tion,  or  perhaps  by  the  act  of  coughing;  the  displacenient  if  present; 
^nd  abnormal  mobility  and  crepitus  recognized  by  grasping  the  lower 
^ment  between  the  thumb  and  a  finger  introduced  into  the  rectum. 

Agnew*  says  **  there  will  probably  be  present  paralysis  of  the  blad- 
der and  rectum,  both  of  these  organs  receiving  nerves  from  the  sacral 
plexus,"  and  Lossen'  says  that  when  there  is  complete  displacement  of 

'  Agnew :  Surgery,  p.  922.  «  Lossen  :  Deutsche  Cblrargie,  Lief.  65,  p.  7. 
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the  fragment  paralysis  of  the  lower  extremities,  bladder,  and  rectaii 
is  never  absent,  but  neither  author  quotes  any  eases  in  support  of  th 
statement.  In  the  one  case  that  has  come  under  my  own  observation 
there  was  almost  complete  paralysis  of  the  lower  limbs^  bladder,  an 
rectum,  which  nine  months  after  the  accident  had  been  recovered  froi 
in  great  part. 

In  Bermond's  case,  quoted  by  Malgaigne,  the  fracture  was  near  tfa 
coccyx,  and  the  lower  fragment  was  displaced  so  far  forward  that  th 
fin^r  could  not  be  passed  into  the  rectum  until  after  a  female  cathete 
had  been  introduced  as  a  guide.  The  pain  was  extreme,  was  relieve 
by  the  reduction  of  the  displacement,  and  returned  as  soon  as  the  finge 
was  withdrawn. 

Treatment.  Unless  there  is  marked  displacement,  no  treatment  i 
required  beyond  the  use  of  pads  or  rings  to  relieve  the  lower  fragmeD 
from  pressure.  In  some  cases  the  surgeons  have  sought  to  diminisl 
the  pressure  by  flexing  the  thighs  and  supporting  them  upon  pillow 
piled  up  under  the  knees. 

In  two  cases  the  surgeon  has  tried  to  make  direct  pressure  upon  thi 
lower  fragment  by  dressings  introduced  into  the  rectum.  Judes,  qootec 
by  Malgaigne,  used  a  cylinder  of  wood  five  inches  long  and  one  inch  ii 
diameter  with  graduated  compresses  outside  and  a  T-bandage  to  sup 
port  the  whole.  Bermond  filled  the  rectum  with  a  bag  of  lint,  wbicl 
soothed  the  patient^s  pain  but  had  to  be  removed  on  the  following  daj 
to  allow  the  bowels  to  be  emptied.  He  then  used  a  shirted  canali 
through  which  the  gas  and  feces  could  be  passed  at  will  while  the  rec 
turn  was  kept  distended  by  the  tampon.  It  was  removed  temporarib 
on  the  seventh  day,  and  finally  on  the  nineteenth,  when  abnorniH 
mobility  could  no  longer  be  detected. 


8.  FRACTURE  OF  THE  COCCYX. 

There  is  but  little  definite  knowledge  concerning  this  lesion.  The 
first  mention  of  it  appears  to  be  that  of  Cloquet  in  the  statement  that 
when  in  old  people  union  has  taken  place  between  the  different  por- 
tions of  the  coccyx,  and  between  it  and  the  sacrum,  the  coccyx  migW 
be  broken  by  a  full  upon  the  buttocks  or,  as  in  a  case  which  he  bad 
seen,  by  a  kick  upon  the  same  part.  He  refers  also  to  another  casein 
which  caries  of  the  coccyx  followed  its  fracture,  but,  as  Malgaigne 
says,  it  does  not  appear  that  Cloquet  verified  the  fracture.  Within* 
few  years  several  cases  have  been  published,  and  it  is  furthermore  po^* 
sible  that  some  of  the  cases  described  as  dislocations  of  the  coccyx  of 
coccviT:o(lviiia  mav  have  been  fractures.  None  of  the  cases  of  fracture 
mentioned  have  been  described  with  any  details,  and  there  is,  there- 
fore, nothing  to  be  said  except  that  the  diagnosis  must  be  made  a* 
after  fracture  of  the  sacrum,  and  that  probably  no  treatment  would  be 
required  except  to  reduce  displacement.  See  Disolcations  of  the 
Coccyx. 

Jolly*  reported  a  unique  case  of  escape  of  the  lower  segment  of  the 

1  Jolly  :  Medical  Record,  Dec.  17.  1887. 
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ooocyx  through  the  anus  ten  days  after  delivery^  the  bone  apparently 
having  been  broken  at  that  time. 

4.  FRACTURE  OF  THE  ILnJM. 

Fractures  of  the  expanded  upper  portion  of  the  ilium  are  compara- 
tively frequent  and  vary  widely  in  their  position  and  extent;  the  more 
extensive  ones  pass  transversely  or  obliquely  from  before  backward  at 
some  distance  below  the  crest  and  are  associated  sometimes  with  ver- 
tical lines  which  divide  the  upper  fragment  into  two  or  more  portions. 
Malgaigne  says  that  when  the  fracture  lies  near  the  crest  it  begins 
commonly  at  a  triangular  prominence  on  the  crest  near  its  middle^  and 
runs  thence  backward  or  forward,  or  in  both  directions,  following  a 
cwved  line  the  concavity  of  which  is  directed  upward.  The  fracture 
nmj  be  limited  to  a  small  portion  of  the  rim  of  the  bone,  as  the  anterior 
superior  spinous  process  or  the  outer  lip  of  the  crest.  In  a  unique  case 
observed  by  Hamilton,  the  posterior  superior  spinous  process  was  broken 
off  by  a  fall  upon  the  back;  and  Riedinger  and  liinhart*  have  shown 
experimentally  that  the  anterior  inferior  spinous  process  can  be  torn  oflF 
by  putting  the  Y-ligament  of  the  hip-joint  upon  the  stretch.  In  a  case 
reported  in  the  BuJleiins  de  la  SociitS  Anatomique,  1867,  p.  283,  the 
anterior  superior  and  inferior  spinous  processes  were  broken  off  while 
still  in  the  condition  of  epiphyses  by  the  passage  of  a  wagon.  The 
patient  was  fifteen  years  old. 

The  displacement  is  usually  slightly  outward,  and  forward  when  the 
une  of  fracture  is  below  the  anterior  superior  spine.  Fragments  of  the 
crest  alone  may  be  markedly  displaced  upward,  and  after  fracture  of 
the  anterior  superior  spine  the  fragment  may  be  displaced  downward. 

Cause.  The  cause  has  heretofore  been  thought  to  be  direct  violence 
exclusively,  but  Hamilton  reported  a  case  of  fracture  by  muscular 
action  separating  a  piece  of  the  crest  three  inches  long  and  including 
the  anterior  superior  spinous  process.  Nickerson^  has  reported  another 
of  the  anterior  superior  spine  with  abstracts  of  four  additional  cases, 
and  Whitelocke*  two  others  in  lads  eighteen  and  nineteen  years  old 
^hile  running,  and  Albertin^  a  similar  one. 

Symptoms.  The  usual  signs  of  pain  and  swelling  are  increased  by 
the  associated  bruising  of  the  overlying  soft  parts;  abnormal  mobility 
and  crepitus  can  be  felt  on  manipulation  at  times,  but  their  manifesta- 
tion depends  upon  the  position  of  the  fragment,  the  posture  of  the 
patient,  and  the  contraction  or  relaxation  of  the  muscles.  In  a  case 
under  my  care  where  a  large  fragment  composed  of  the  anterior  half 
of  the  crest  and  the  adjoining  bone  had  been  broken  off  by  a  fall, 
Uiobility  and  crepitus  would  at  times  disappear  entirely,  apparently  in 
consequence  of  slight  changes  in  the  position  of  the  fragment.  In 
seeking  for  mobility  and  crepitus  the  abdominal  muscles  should  he 
i^laxed  by  bending  the  body  forward  and  to  one  side,  and  the  thighs 
should  be  flexed  on  the  pelvis. 

1  Llnhart:  Langenbeck's  Archiv,  vol.  xx.  p.  451. 

2  Nickeraon  :  Deutsche  med.  Wocheiischrift,  March  6,  1890. 
«  Wbitelocke:  Lancet,  November  25,  1S93. 

*  Albertin :  La  Province  M<^icale,  1887.  p.  741. 


300  FRACTURES. 

The  patient  is  asnally  unable  to  walk,  because  of  pain  or  of  the 
sense  of  a  lack  of  support 

Gourse.  The  course  is  usually  a  simple  one,  and  the  patients  arc 
sometimes  able  to  leave  their  beds  in  two  or  three  weeks.  In  sonx^ 
very  exceptional  cases  where  the  violence  has  been  extreme  fatal  injury 
has  been  done  to  the  viscera,  such  as  perforation  of  the  intestines  hy 
splinter  or  laceration  of  the  iliac  veins;  and  suppuration  has  sometini^c 
taken  place. 

Treatment.  The  treatment  is  simple,  rest  in  bed  in  the  positioi 
which  gives  most  ease  and  is  most  favorable  to  the  relaxation  of  th* 
muscles  which  would  be  likely  to  cause  displacement.  The  atteoapti 
that  have  been  made  in  the  few  recorded  cases  of  fracture  of  the 
spinous  processes  to  keep  them  in  place  by  pressure  with  pads  and 
bandages  have  been  entirely  unsuccessful. 


5.  FEAGTUBE  OF  THE  ISCUiUM. 

This  is  one  of  the  rarest  of  the  fractures  of  the  pelvis.  Malgaigne 
collected  only  six  cases,  and  the  list  has  not  been  since  increased  by  any 
reported  in  detail.  In  some  of  the  cases  almost  the  entire  ischium 
was  broken  off,  in  others  only  the  tuberosity.  Experiment  indicates 
that  the  fracture  may  pass  into  the  cotyloid  cavity.  In  three  of  Mal- 
gaigne's  cases  the  cause  was  a  fall  upon  the  buttocks,  the  fourth  was  a 
gunshot  fracture,  the  fifth  was  caused  by  an  explosion,  and  the  sixth 
was  in  a  woman  who  had  recovered  from  a  double  vertical  fracture  or 
the  pelvic  ring  with  a  displacement  that  narrowed  the  inferior  strait  so 
much  that  two  years  afterward  delivery  could  be  effected  only  with 
the  aid  of  forceps,  and  the  ischium  was  broken  in  the  effort.  In  two 
of  the  cases  the  fracture  was  comminuted,  and  in  one  of  them  also  com- 
pound, in  the  other  the  scrotum  was  lacerated  and  the  urethra  torn, 
presumably  by  violence  received  at  the  same  time  upon  the  perineum 
and  not  by  displacement  of  the  bone.  In  the  simple  cases  there  was 
little  or  no  displacement;  in  the  gunshot  fracture  the  fragment  was 
displaced  downward  more  than  two  inches  by  the  contraction  of  the 
hamstring  muscles.  The  displacement  persisted,  but  does  not  appear 
to  have  interfered  materially  with  the  movements  of  the  limb.  All 
except  the  sixth  recovered. 

^Mobility  and  crepitus  can  be  recognized  by  manipulation  of  the 
bone,  preferably  with  the  finger  in  the  rectum  or  vagina.  The  severity 
of  the  pain  depends  upon  the  violence  and  the  associated  injuries  and 
makes  it  difficult  for  the  patient  to  walk. 

No  treatment  is  required  except  rest  in  bed  with  pillows  or  ai^ 
cushions  so  arranged  as  to  prevent  pressure  upon  the  broken  bone. 
If  the  patient  lies  upon  the  side  the  knees  may  be  kept  flexed  to 
relax  the  muscles  which  are  attached  to  the  ischium. 
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6.  FRACTURE  OF  THE  PUBIS. 


In  almost  all  cases  of  its  fractare  the  pubis  is  so  broken  that  the 
continuity  of  the  pelvic  ring  is  destroyed;  the  cases  in  which  only  one 
ramus  has  been  broken  or  in  which  a  lateral  fragment  has  been  broken 
off  are  extremely  rare,  and  consequently  there  is  but  little  to  be  added 
to  i^hat  has  been  already  said  in  the  first  portion  of  this  chapter.  The 
only  cases  of  this  limited  fracture  of  whicn  I  have  any  knowledge  are 
one  reported  by  Nivet  and  one  by  Cappelletti.  In  Nivet's*  case,  the 
account  of  which  is  not  quite  clear,  there  appears  to  have  been  a  double 
fracture  of  the  descending  ramus,  the  intermediate  piece  was  displaced 
fomvard  and  had  torn  the  skin  of  the  groin.  In  Cappelletti' s'  case  a 
man  jumped  from  a  carriage,  alighting  upon  his  feet  with  one  limb 
widely  abducted.  Six  months  afterward  there  was  still  some  swelling 
at  the  anterior  superior  part  of  the  right  thigh,  and  a  fragment  of  bone 
about  two  and  a  half  inches  long,  and  as  large  as  the  finger  could  be 
felt  there.  Cappelletti  was  convinced  that  this  fragment  was  a  portion 
of  the  descending  branch  of  the  pubis  and  the  ascending  branch  of  the 
ischium  detached  by  muscular  action.  The  pelvis  appeared  to  be  defec- 
tive anteriorly  at  the  point  corresponding  to  the  supposed  original  seat 
of  the  fragment,  there  was  acute  pain  on  pressure  at  the  swelling  and 
at  the  tuberosity  of  the  ischium,  tne  patient  walked  limping  and  with 
pain,  and  the  pain  was  increased  by  abduction  of  the  limb. 


7.  FEAGTUBE  OF  THE  RIM  OF  THE  ACETABULUM. 

^  This  is  a  lesion  which  sometimes  accompanies  partial  or  complete 
dislocation  of  the  femur  upon  the  pelvis. 

The  upper  and  posterior  portion  of  the  rim  is  the  part  most  fre- 
quently broken,  and  the  accompanying  dislocation  is  commonly  back- 
'W^ard.  In  one  of  M'Tyer's  cases'  there  were  two  fragments,  and  in 
Maisonneuve's  case  three,  but  in  this  latter  the  fracture  was  much 
Baore  extensive.  In  another  case  (M'Tyer)  the  fracture  had  united 
with  but  slight  displacement,  and  the  ligainentum  teres  was  untoru. 

The  symptoms,  when  the  case  first  comes  under  observation,  are  those 
of  simple  dislocation  backward,  and  the  complication  of  fracture  is 
^recognizable  only  by  slight  crepitus  felt  on  manipulation  or  during 
reduction  and  by  the  easy  recurrence  of  the  dislocation  after  reduction. 
Sometimes  the  head  of  the  bone  slips  out  of  its  socket  again  as  soon  as 
the  traction  ceases,  in  other  cases  only  after  the  lapse  of  a  few  hours  or 
on  movement  of  the  limb  or  body. 

Malgaigne  calls  attention  to  the  necessity  of  making  sure  of   the 

existence  of  a  dislocation,  and  of  not  depending  for  the  diagnosis  solely 

upon  crepitus  and  easy  recurrence  of  the  displacement,  signs  which 

may  accompany  fracture  of  the  neck  of  the  femur.     The  prominent 

distinction  between  dislocation  backward  and  fracture  of  the  neck  of 

»  Nlvet :  Bull,  de  la  Soci6t6  Anatomique,  1837,  p.  IM. 
<  CappeUettl :  Ranking's  Abstract,  1848.  vol.  viii.  p.  91. 
*  M'lyer :  Glasgow  Medical  Journal,  1830. 
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the  femur  is  in  the  position  of  the  limb,  which  is  flexed  upon  the 
pelvis  and  rotated  inward  in  the  former,  and  osaally  straight  and 
rotated  outward  in  the  hitter,  bat  this  alone  should  not  be  depended 
upon,  the  position  of  the  head  of  the  bone  should  be  made  out 
;  The  treatment  should  be  directed  to  the  prevention  of  a  recurreooe 
of  the  dislocation  after  its  reduction.  Continuous  traction  gave  me  a 
good  result  in  one  case,  but  theoretically  abduction  and  extension  of  the 
Umb  should  be  maintained,  as  the  attitude  most  opposed  to  recurreooe. 


CHAPTER    XXIII. 

FRACTURES  OF  THE  FEMUR. 

IE  table  in  Chapter  I.  shows  154  fractures  of  the  femur  in  a  total 
>39  cases^  nearly  4  per  cent.  Those  of  the  London  Hospital  for 
ty-six  years  show  3243  in  a  total  of  51,938,  about  6  per  cent 
Berlin  and  Halle  records,  quoted  by  Gurlt,  show  in  totals  of  232 
J7  fractures  of  the  thigh,  76  and  21  of  the  neck  of  the  bone  respec- 
jr.  The  records  of  Bellevue  Hospital  for  nine  years,  collated  by 
F.  E.  Hyde,*  contained  302  cases  of  fracture  of  the  thigh,  in  which 
position  of  the  fracture  was  stated,  divided  as  follows :  neck  61, 
r  third  (exclusive  of  neck)  34,  middle  third  169,  lower  third  31, 
aich  7  were  of  the  condyles.  Of  236  fractures  of  the  thigh  recorded 
lamilton,  84  were  of  the  neck,  30  of  the  upper  third,  86  of  the 
lie  third,  and  36  of  the  lower  third. 

Algaigne's  analysis  of  311  fractures  (104  of  the  neck,  207  of  the 
t)  according  to  age  and  sex  is  as  follows  : 

Fractdbbs  of  the  Shaft. 

Age.  Male.  Female. 

2  to  20  years 35  12 

20  **  40       ** 47  6 

40  *'  60       ** 43  15 

60  **  80       ** 20  29 


145  62  =  207 
Fractures  of  the  Neck. 

Age.                                                                              Male.  Female. 

4    to    50  years  .......       9  5 

50     ''     60  '    " 9  10 

Above    60       *' 30  41 

48  66  =  104 


1.  FBAGTUBES  AT  THE  UPPER  END  OF  THE  FEMTJE. 

Itt  this  class  are  included  fractures  of  the  head,  of  the  neck  of  the 
J^r,  separation  of  the  epiphysis,  fractures  of  the  great  trochanter 
^  separation  of  its  epiphysis,  fractures  through  the  trochanter,  and 
Pture  of  the  trochanter  minor. 

A.  Fractures  of  the  Head  of  the  Femur. 

"he  only  reported  instances  of  this  very  rare  injury  have  been 
lined  in  cases  in  which  there  was  also  dislocation  backward  of  the 

»  Hyde  :  New  York  Medical  Record,  1875. 
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head  of  the  bone.  Riedel  (quoted  by  Hoffa)  reported  one,  a  boy  fifteen 
years  old  who  had  been  run  over  by  a  heavy  wagon.  The  dislocated 
head  was  split  by  a  line  of  fracture  which  also  traversed  the  neck  lon- 
gitudinally, and  the  posterior  portion  of  the  rim  of  the  acetabulum  was 
crushed.  The  upper  outer  fragment  and  the  trochanter  were  removed; 
the  rest  of  the  head  was  returned  tx)  the  socket.  Healing  with  anchy- 
losis. 

Braun'  reported  a  similar  case,  the  line  of  fracture  running  from  the 
insertion  of  the  ligamentnm  teres  to  the  attachment  of  the  capsule. 

I  showed  to  the  New  York  Surgical  Society*  a  specimen  showing  a 
crush  of  the  anterior  portion  of  the  head  one  inch  long,  half  an  inch 
wide,  and  one-eighth  inch  deep,  caused  evidently  by  impact  against  an 
exostosis  situated  close  behind  the  rim  of  the  acetabulum;  the  injury 
closely  resembled  that  occasionally  produced  in  the  head  of  the  humenisj 
in  an  anterior  dislocation  by  impact  against  the  edge  of  the  glenoid 
fossa. 

B.  Fracture  of  the  Neck  of  the  Femur. 

This  is  essentially  a  lesion  of  advanced  middle  life  and  old  age,  and, 
as  the  table  given  above  shows,  is  more  common  in  old  women  than  in 
old  men.  Whitman^  has  recently  shown  that  it  is  more  frequent  in 
childhood  than  has  heretorfore  been  supposed,  though  still  relatively 
rare.  It  is  often  produced,  too,  by  slight  causes^  such  as  a  misstep,  a 
stumble,  a  fall  upon  the  knee  or  hip,  and  these  two  facts  taken  together 
indicate  senile  change  in  the  bone  as  a  markedly  predisposing  cause. 
Examination  of  the  thigh  bones  of  old  people,  those  that  have  been 
broken  and  those  that  have  not,  bears  out  this  indication,  for  it  shows 
all  the  parts  of  the  bone  much  rarefied,  with  thinning  of  the  cortical 
shell  and  enlargement  of  the  meshes  of  the  spongy  tissue. 

Another  reason  for  the  greater  frequency  of  these  fractures  in  the 
old  has  been  sought  in  a  change  alleged  to  take  place  in  the  angle  at 
which  the  neck  joins  the  shaft.  It  has  been  asserted  that  as  the  indi- 
vidual grows  older  this  angle  approaches  a  right  angle,  a  position  that 
would  favor  fracture,  but  examination  has  proved  this  not  to  be  the 
rule.  Rodet*  found  the  average  angle  in  the  child  and  adult  131 
degrees,  and  in  the  old  128  degrees,  a  difference  too  small  to  deserve 
attention,  especially  since  the  limits  between  which  the  angle  ranges 
normally  are  wide,  121  degrees  and  144  degrees  according  to  the  same 
author.  Similar  findings  have  been  published  by  others;  on  the  other 
hand,  Lauenstein  found  the  angle  changed. 

Other  points  in  the  connection  between  the  neck  and  the  shaft  require 
mention  because  of  their  influence  in  the  production  of  the  fracture  and 
in  the  character  of  the  displacement.  The  antero-posterior  diameter 
of  the  neck  is  much  smaller  than  that  of  the  shaft,  and  the  two  areeo 
joined  that  a  large  part  of  the  great  trochanter  lies  behind  the  posterior 
w^all  of  the  neck,  and,  as  shown  by  Prof.  Bigelow,*  it  is  traversed  in 
part  by  a  prolongation  of  the  posterior  wall  of  the  neck  (Fig.  165). 

1  Brauu  :  Arch,  fiir  klin.  Chir.,  July  15,  1892. 

2  Stimson  :  New  York  Medical  Journal,  August,  1889,  p.  168. 

3  Whitman  :  Anuuls  of  Surgery,  June,  1897. 

1  Rodet :  These  de  Paris.  1844,  ([uoted  by  Tillaux  and  others. 
6  Bigelow :  The  Hip,  p.  121. 
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This  prolougation  whicb  Bigelow  calls  the  true  Deck  constitutes  a  ver- 
tical septum,  "  a  thin  dense  plate  of  bane  cootinuoiis  with  the  back  of 
tlie  neck,  and  reiaforcin^  it,  plunging  beneatJi  the  intertrochanteric 
ridge  in  an  endeavor  to  reach  the  opposite  aud  outer  side  of  the  shaft. 
At  its  lower  extremity  it  curves  a  little 
forward  so  as  to  take  its  origin,  when  on  fiu.  im. 

a  level  with  the  lesser  trochanter,  from 
tl*c  centre  instead  of  the  back  of  the 
e^limlrical  cavity."  The  posterior  part 
of    |Q(;  trochanter  is  therefore  only  an 

a  ^cpliysis  attaclied  to  the  shaft  for  the 

ii^^ertion  of  the  rotator  museles,  and  the 
iiet^banical    function   of   the   shaft  and 

i»«i«kwith  reference  tn  the  resistance  to 

-tr-ain  is  practically  independent  of    it, 

i"l»e  rarefying  senile  change  affects  this 

■  ^-  |j)ti;m  and  may  remove  it  so  completely 

if  i:3t  it  cannot  be  distinguished  from  the 
I  ■  mmnding  cancellous  tissue. 

The  capsule  is  usually  attached  to  the 

f»-'raur  in  front  along  the  spiral  line,  above 

tr>     the  neck  a  little  sliort  of  its  junction 

i*-'  i  th  the  trochanter,  behind  to  the  neck 

it^t«lf  about  half  an  inch  from  the  inter- 

[■"ochanteric  line,  and  below  to  the  upptr 

I'sartof  the  lesser  trochanter.     In  front 

i*»^ci  below,  therefore,  the  neck  lies  en- 

1'  r"«]y  within  the   capsule,   while   above 

ar»ci  jjehind  its  outer  third  or  fourth  part 

i*  eixternal  to  it.  These  limits  vary  some- 
what   in    different     individuals.      The 

BVTJovittl  membrane  does  not  follow  the 
ca^p3ule    closely   to  its   insertion,  but   is 

Inflected  eariy  from  it  to  the  neck,  leav-  m        a     lo 

ing  a  strip  of   the   latter   between   the 

points  where  it  joins  the  capsule  and  the  n  am  mbrane  wh  h 
although  intracapsular  is  yetextra-articula  Th  pe  o  urn  h  k 
and  contains,  eeiiecially  in  its  upper  port    n  n  m  b  ood     BseU 

which  enter  the  head  and  neck  by  the  large  f  a  fo  nd   h  re     Of 

these  vessels,  one  in  particnlar,  a  branch     f  na  urafl  x 

artery,  is  of  considerable  size,  runs  along  th  uppe  p  n  f  h  neck 
and  enters  the  head.  Wilkinson  King'  1  ng  a^  ca  da  n  on  o 
tile  fact  that  this  portion  of  the  periosteum  s  f  qu  n  y  f  unto  n  n 
fracture  of  the  narrow  part  of  the  neck,  and  s  gg       d    ba  arte- 

rial branch  might  preserve  the  vitality  of  the  liead  of  the  bone  under 
such  cirt' urn  stances.  Later  observations  indicate  that  the  vitality  is 
preserved,  and  presumably  by  this  agency,  much  more  frequently  than 
oas  long  been  supposed. 
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The  division  into  irUracapsvlar  and  extracapsular  fractures,  so  Ion 
current  and  still  so  widely  used,  had  its  origin  in  important  pathologici 
differences,  but  it  has  proved  unsatisfactory  and  misleading,  part] 
because  the  two  terms  do  not  properly  express  these  differences  an^ 
consequently,  leave  a  large  group — the  **  mixed''  fractures,  those  * 
which  the  line  of  fracture  lies  partly  within  and  partly  without  tl 
capsule — ^to  be  classed  sometimes  with  one  and  sometimes  with  tl 
other,  and  partly  because  the  associated  theory  that  repair  was  impcn 
sible  after  intracapsular  fracture,  although  subsequently  abandoned  K: 
its  author.  Sir  Astley  Cooper,  and  many  times  disproved,  has  clung 
it  in  many  minds  until  the  present  time.  The  breaking  away  fn^^ 
this  classification  which  has  appeared  in  so  many  of  the  systemaC^ 
writings  of  the  last  thirty  years  is  largely  due  to  the  late  I^rofes^^ 
Bigelow,  who  suggested  the  terms /rac/wre  at  the  narrow  part  of  the  nr^ 
and  fracture  at  the  base  of  the  neck.  These  have  the  aisadvantage  ^ 
being  rather  cumbrous  and  of  unduly  limiting  the  seat  of  fracture  :M 
the  former,  for  which,  therefore,  it  seems  to  me  advisable  to  substitu  '^ 
the  term  fracture  through  the  neck.  An  alternative  measure  recoil 
mended  by  some  (most  recently  Sir  William  Stokes*),  of  fra/s^ture  of  iJ^ 
neck  for  the  former  and  at  the  base  of  the  neck  for  the  latter,  is  open  ^ 
the  objection  that  the  first  is  also  habitually  used  for  the  injury  as 
whole  and  is,  therefore,  liable  to  be  misunderstood  when  used  as  meafl 
ing  either  more  or  less  than  was  intended.  Kocher's^  recently  propose* 
fractura  subcapUalis  for  the  first,  and  fravtura  iniertrochanlerica  arm< 
fractura  pertrochanterica  for  the  latter,  does  not  seem  likely  to  tH 
acceptable. 

The  importance  of  the  distinction  in  prognosis  and  treatment  is  cer- 
tainly not  so  great  as  has  been  alleged,  nor  is  the  presence  or  absence 
of  so-called  impaction.     The  capital  point  in  prognosis — the  d^ree  of 
vitality  of  the  upper  fragment — depends  not  upon  impaction  nor  upon 
the  situation  of  the  fracture,  hut  upon  the  preservation  of  the  vascular 
supply  furnished  by  the  vessels  which  approach  the  bone  near  the  inser- 
tion of  the  capsule  and  run  toward  and  to  the  head  in  the  thick  peri- 
osteum of  the  neck.     In  fractures  at  the  base  of  the  neck  these  vessels 
are  not  much  injured,  and  in  fractures  at  the  narrow  part  of  the  neck 
the  continuity  of  the  periosteum  and  the  included  vessels  appears  to  be 
sufficiently  preserved  in  many,  perhaps  most,  cases  to  maintain  the 
vitality  of  the  fragment.     The  number  of  specimens  of  bony  union 
after  undoubted  fracture  at  the  narrow  part  of  the  neck  is  not  only 
large  enouji^h  amply  to  demonstrate  the  possibility  of  such  repair,  but 
also,  in  comparison  with  those  of  failure  of  union  and  in  connection 
with  clinical  results,  to  indicate  that  such  union  is  probably  comnioD 
under  appropriate  treatment  and  in  the  absence  of  injudicious  move- 
ments at  first  which  mav  destroy  the  connection  left  bv  the  fracture. 
Moreover,  it  is  (^linicuilly  impossible  positively  to  distinguish  between 
many  of  these  fractures  at  the  narrow  part  of  the  neck  and  those  »t 
the  base  in  which  there  is  little  or  no  injury  to  the  adjoining  part<» 
the  shaft  and  its  periosteum. 

1  stokes  :  British  Medical  Jonrnnl,  October  12, 1895. 
-  Kocher  :  rraktisch  wlchtiger  Frakturfonnen,  1896. 
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It  therefore  seems  to  me  unwise  to  make  a  sharp  distinction  between 
the  two  forms  and  to  urge  as  some  do,  most  recently  Kocher,  that  frac- 
tures of  the  narrow  part  of   the  neck,  or  intracapsular,  should  be 
deemed  from  the  first  incapable  of  union  and  treated  accordingly.     I 
think,  on  the  contrary,  that  union  should  be  sought  in  all  cases  and 
almost  always  by  the  same  methods,  and  that  the  diagnostic  differ- 
entiation at  the  outset  therefore  is  rarely  of   practical  importance. 
Although  the  distinction  must  be  preserved  in  the  description  of  the 
forms  of  fracture  (I  shall  use  the  names  fracture  through  the  neck  and 
fractures  at  the  base  of  the  neck),  the  sections  on  symptoms  and  treat- 
ment will  treat  of  them  jointly. 

Causes.  An  important  predisposing  cause  has  been  mentioned,  the 
senile  rarefaction  which  begins  usually  after  the  fiftieth  year  and  is 
more  marked  in  females  than  in  males. 

The  common  cause  in  the  old  is  a  fall  to  the  ground  while  walking; 
occasionally  a  stumble  or  a  misstep  with  an  effort  to  avoid  a  fall,  or  the 
jar  occasioned  by  stepping  down  to  a  slightly  lower  level  than  was 
anticipated;  thus,  I  have  known  the  fracture  to  be  caused  by  stepping 
out  of  a  carriage  into  a  shallow  hole  in  the  sidewalk.  In  the  young 
and  young  adults  the  cause  is  usually  much  greater  violence,  as  in  a 
fall  from  a  height.  i 

It  is  probable  that  the  strain  exerted  through  the  ligaments  in  ex- 
treme positions  of  the  limb  is  a  more  frequent  cause  of  fracture  than 
IS  generally  supposed,  and  that  the  fall  is  sometimes  the  consequence 
rather  than  the  cause.  A  number  of  cases  are  on  record  in  which  the 
"One  has  been  broken  in  this  manner,  and  by  efforts  so  slight  in  some 
of  them  that  they  might  easily  have  been  overlooked  if  a  fall  had  been 
associated  with  them,  and  experiment  upon  the  cadaver  confirms  the 
opinion.  The  efforts  which  have  been  made  to  explain  different  varie- 
^68  of  fracture  by  differences  in  the  direction  of  the  blow  or  in  the 
point  at  which  it  has  been  received  have  not  been  satisfactory  either  as 
*  demonstration  or  as  an  aid  in  diagnosis.  Few  patients  are  able  to 
^11  exactly  how  they  have  fallen,  and  even  if  they  could  do  so  there 
^ould  still  be  enough  uncertainty  concerning  the  extent  to  which  the 
position  of  the  limb  had  intervened  to  vitiate  the  conclusions  that 
^ight  otherwise  be  drawn  from  the  circumstances  of  the  fall.  At  the 
same  time  it  should  be  said  that  attempts  to  produce  the  fracture  in 
^davers  by  blows  upon  the  knees  have  always  failed,  although  blows 
directly  downward  upon  the  head  sometimes  do  it,  while  blows  upon 
"»e  trochanter  usually  succeed,  the  fracture  being  then  invariably  at 
^ne  junction  of  the  neck  and  shaft  if  the  body  is  that  of  an  old  person.* 
It  is,  however,  comparatively  easy  to  break  the  bone  in  the  old, 
^'ther  at  the  base  or  at  the  narrow  part  of  the  neck,  by  abduction, 
adduction,  or  rotation. 

Sir  Astley  Cooper*  tells  of  a  woman  who  turned  suddenly  while 
Ending;  an  irregularity  in  the  floor  kept  the  foot  from  following  the 
Movement  of  the  body,  and  this  was  sufficient  to  break  the  neck  of  the 
^^Qiur.     He  tells  also  of   a  woman,  eighty-three  and  one-half  years 

1  Hennequin :  Des  Fractures  du  Femur,  p.  627. 
*  Cooper:  Loc.  cit.,  p.  155. 
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old,  who,  while  walking  across  the  room,  accidentally  placed  her  can 
in  a  hole  in  the  floor  and  lost  her  balance;  she  totterea,  but  was  save 
from  falling  by  those  standing  near  her,  and  found  she  had  broken  h( 
thigh.  At  her  death,  fifteen  months  afterward,  the  fracture  was  foun 
to  nave  taken  place  at  the  junction  of  the  neck  and  shaft,  with  dee 
penetration  of  tlie  former  into  the  latter.^ 

Earle*  mentions  a  case  in  which  ^^  the  neck  gave  way  within  the  caj 
sule  from  a  mere  muscular  effort  in  emptying  a  pail  of  water,  and  twis 
ing  the  body  and  pelvis  at  the  same  moment,  while  the  lower  extrem 
ties  remained  fixed/* 

Malgaigne^  produced  a  fracture  by  forced  abduction  of  the  thigh  i 
an  attempt  to  dislocate  the  head  of  the  bone  forward  and  downwarc 
The  cadaver  was  that  of  an  individual  eighty-one  years  old.  He  ah 
saw  a  fracture  caused  in  an  old  man  in  an  effort  to  save  himself  froi 
falling  by  leaning  to  the  opposite  side. 

Linhart*  was  able  to  break  the  neck  of  the  femur  by  adducting  tl 
thigh  and  then  forcing  the  body  backward  so  as  to  put  the  ilio-femora 
or  Y-ligament,  upon  the  stretch ;  and  Riedinger*  and  Stetter*  have  pal 
lished  cases  in  which  the  injury  occurred  in  like  manner,  the  patient 
having  bent  suddenly  backward  to  save  themselves  from  falling.  Oa 
was  sixty,  the  other  fourteen  years  old. 

Muscular  action  may  be  a  cause  by  producing  a  forced  position  of  th 
limb  in  which  the  capsule,  and  especially  the  Y-ligaraent,  is  put  upo 
the  stretch,  the  mechanism  then  being  the  same  as  when  the  corr« 
spending  position  is  given  by  an  external  force. 

Pathology. 

The  line  of  fracture  may  lie  at  any  point  between  the  junctic 
of  the  head  and  neck  and  the  base  of  the  neck,  and  in  the  latt4 
case  it  may  be  associated  with  more  or  less  splitting  of  the  trochant^ 
and  adjoining  shaft,  or  it  may  pass  (rarely)  from  the  lower  part  < 
the  junction  of  the  neck  and  shaft  transversely  to  the  outer  sid< 
Fracture  at  a  somewhat  lower  level,  below  the  trochanter  minor,  wiJ 
be  considered  among  fractures  of  the  shaft.  There  are,  therefore,  to  b 
considered  here  fractures  through  the  neck,  fractures  at  the  base  of  tb< 
neck  with  or  without  splitting  of  the  trochanter,  separation  of  tfe 
epiphysis,  and  fracture  through  the  trochanter. 

(a)  Fractures  Through  the  Neck.  (Syn.  Intracapsular  Fracture.)  Tbe 
injury  is  rarely  seen  in  the  young,  and  its  frequency  has  been  though 
to  increase  with  advancing  age  after  sixty  years,  but  the  facts  upon 
which  the  opinion  rests  are  mainly  clinical  and,  therefore,  not  entirely 
trustworthy. 

The  line  of  fracture  may  be  transverse,  oblique,  or  irregular;  it  mAj 
lie  close  to  the  head  or  at  some  distance  from  it,  or  may  (rarely)  p** 
slightly  into  tlie  head  itself.     In  a  few  old  specimens  the  appearand* 

1  Cooper  :  Lor.  cit.,  p.  177,  (^aso  (K). 

"  Eiirle  :  Practical  Observations  on  Surgery,  1822,  p.  20. 

»  Maljrraipne:  Loc.  cit.,  vol.  i.  p.  r)fi6. 

<  Liiihnrt :  Deiitscjhe  Gesellschaft  fJlr  Chirurgie,  1875. 

'"  Riedlnger:  Centnilblatt  Hlr  Chirurgie,  1875,  p.  817. 

«  Stelter:  Idem,  1H77,  p.  f>61. 
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ni^ests  that  the  line  of  fracture  was  iDRomplete  on  one  side,  bat  as 
thehead  in  such  cases  shows  a  well-marked  angular  displacement  it  is 
probable  that  the  fracture  was  complete  with  bendine  but  no  other 
displacement  at  the  apparently  continuous  portion  and  crushing  else- 
where. The  surface  of  fracture  is  frequently  irregular,  but  sometimes 
QDiform  and  sometimes  smooth  or  irregular  on  the  side  of  the  head 
while  the  neck  on  the  other  side  is  crushed  or  comminuted  (Fig.  166). 
Angular  deviation  at  the  fracture  is  the  rule,  the  apex  of  the  angle 
beiog  oBually  directed  forward  and  upward,  and  is  habitually  effected 
by  crushing  of  the  bone  or  by  penetration  of  one  fragment  into  the 
other.  This  penetration  or  impaction  is  rarely  more  than  a  simple 
interlocking  of  the  irr^ularities  of  the  surface,  although  Bigelow 


f^ported  one  in  which  considerable  force  was  required  to  separate  the 
fragments;  possibly  the  fixation  was  due  lo  incompleteness  of  the  pri- 
■"ary  separation  at  some  point  on  the  periphery,  as  in  the  so-called 

incomplete"  fractures  (Fig,  157). 

The  periosteum  of  the  neck  apjiears  usually  to  remain  untorn  over 
*  portion  of  the  periphery,  and  may  even  be  complete,  as  in  cases 
f^ported  by  Mayor"  and  Stanley.'  In  one  of  my  specimen.^  the  untorn 
portion  is  nearly  an  inch  wide  and  is  situated  at  the  lower  and  posterior 
portion  of  the  neck;  in  other  reported  cases  it  has  l)«en  behind,  Whind 
'id  above,  and  above  and  in  front.  If  the  primary  displacement  is 
Bfwt,  or  if  it  is  increased  by  an  attempt  to  bear  the  weight  upon  the 
'inib,the  rupture  may  be  or  may  become  complete  and  the  fragments  may 

1  Mayor:  Gaieue  Mudicale,  1M4,  p.  fil2. 
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he  widely  separated,  both  of  which  circumstances  would  seriously  affect 
the  nrogoosts;  under  similar  circumstauces  the  capsule  may  be  torn. 

(o)  Beparation  of  the  epiphTsia  has  been  demonstrated  by  gpecimeQ  in 
a  few  cases  and  suspected  in  a  number  in  which  fracture  of  the  uect 
hasoceurred  in  the  young,  but  there  is  reason  to  believe  that  it  igiuiif!i 
rarer  even  than  fracture  at  the  corresponding  age.  The  conjugal  car- 
tjlage  iiuniediately  adjoins  the  head,  and  buny  union  takes  place  between 
the  seventeenth  and  twenty-first  years.  The  first  case  verified  by  direct 
examination  was  reported  by  Bousseaii.'  The  patient  was  fifteen yeai^ 
old,  and  was  run  over  by  a  wagon.  The  symptoms  were  shortening, 
e%"ersion,  and  inability  to  move  the  limb.  The  patient  died  in  a  few 
hours.  The  6e{)amtion  was  complete  along  the  epiphyseal  line,  and  the 
head  was  attached  to  the  neck  only  by  a  strip  of  periosteum  two  milli- 
metres wide.  The  iieriosteura  was  stripped  up  on  the  inner  and  lower 
part  of  the  neck,  and  the  capsule  was  torn  at  its  inner  portion. 

Kochor*  reports  two.     The  first  is  that  of  a  girl  sixteen  years  oW, 
who  fell  while  walking  and  struck  upon  her  right  trochanter.    On  i^^ 
theory  that  if  the  injury,  as  supposea,  was  a  fracture  through  the  neck 
(or  separation  of  the  epiphysis)  repair  was  impo.9sible,  an  operation  vn^ 
done  three  weeks  later  for  the  removal  of  the  upper  fragment.     -^ 
fracture,  hidden  by  the  uutorn  periosteum,  was  found  along  the  epip^*"" 
yseal  line,  with  penetration  of  the  |)osterior  part  of  the  neck  Into  tl*^ 
head;  the  latter  was  removed;  recovery  with  anchylosis. 

The  second  case  was  that  of  a  girl,  who,  when  ten  years  old,  fell  fro*** 
a  height;  she  rose  and  walked  a  short  distance,  was  then  unable  to  u*^*^ 
the  limb  because  of  pain,  and  n'as  taken  to  a  hospital.  After  appare 
recovery  she  walked  with 
limp  which  increased  as  tin 
passed.  Four  years  after  tl 
accident  Kocher  found  shor 
ening  of  three  centiraelr^ 
outward  rotation,  and  marks 
diminution,  active  and  passiv  ^e* 
of  motion  in  the  hi|}-joiut.  Tksc 
condition  found  at  the  oper-;^- 
tion  is  shown  in  Fig.  158;  tlie 
bead  was  so  tightly  fixed  in  t,lie 
acetabulum  that  it  was  remov^« 
with  difficulty;  the  neck  "Wf^f 
bent  sharply  downward  rt'T^*^ 
an  irregular,  knobbed  end  cy*^*' 
ered  with  fibre -cartilage  ; 
eud  WHS  plaoixl  in  the  acetabulum  and  the  limb  fixed  in  abducC^  ^'-^ 
and  inwiinl   rotation.     The  history  ends  witli  the  recovery  from     '^ 

ojiemliiiii. J 

(c)  rractunB  at  the  Base  of  the  Neck.  (Estracapsnlar  and  "  mix€c:^*| 
fractures.)  The  line  of  fracture  follows  ordinarily  the  junction  of  C^  ■ 
nnutc  and  nhaft  quite  closely — that  is,  itcnincides  with  the  spiral  line 


tkukiatlan  of  ibe  epiphysis ;  old     (Kocuut  i  i      ^  ,     ,.'■  ^7  ♦Iw 

prpd   Willi   fihro-reirhlnini  ■         ^•"' 


FSACTUBES  OF  THE  FEMUR. 


311 


front  and  the  iotertrochaiiteric  line  behind  as  they  pass  between  the 
great  and  lesser  trochanters.  It  may  extend  down^vard  and  detach  the 
lesser  trotihanter  from  the  shaft,  leaving  it  attached  to  the  neck,  or  go 
«ven  lower  and  separate  a  part  of  the  shaft.  At  its  upper  part  it  may 
deQect  to  either  side,  crossing  the  outer  part  of  the  neck  or  traversing 
the  great  trochanter,  in  the  latter  case  passing  quite  beyond  the  limits 
of  the  neck. 

In  the  majority  of  cases  other  lines  of  fracture  traverse  one  or  both 
trochanters,  splitting  off  one  or  two  pieces,  uetially  from  the  posterior 
surface  of  the  great  trochanter,  or  comminuting  it  completely.  Mal- 
gaigne  thought  that  simple  fracture,  division  into  only  two  fragments, 
was  exceedingly  rare;  the  only  case  of  which  he  knew,  excluding  two 
in  which  the  fiacture  crossed  tlie  trochanter  horizontally,  was  one 
described  by  R.  W.  Smith,*  and,  as  even  in  this  two  fragments  are 

broken  off  the  trochanter  behind,  it  is  evident  that  he  believed  consid- 
erable comminution  to  be  the  rule.     Hamilton  refers  to  two  similar 

specimens,  one  in  Dr.  Mut- 
ter's,  the    other    in    Dr.  rjo.m. 

Neill's  collection  ;  in  one  ,,- ■' 

of  my  own  specimens  there  _-•' 

vaa  no  splintering,  and  in        /' 

another  the   fracture  was 

almogt  identical  with  the 

one  quoted  by  Malgaigne 

from  Smith. 
Ilie  common  fracture  is 

4»t  in  which  the  neck  is 

P^t  backward  with  omsh- 

'ng  of  the  posterior  part 

f  peoetration  of  the  neck 

into  tbe  trochanter.     Prof. 

"igelow*  directed  especial 

Mtention   to  this  bending 

wckward    and    impaction 

(Pig.  159)  as  the  impor- 
tant features  of   the  most 

?>nimon  form  of  fracture 

'"  this  region,  the  symi>- 

•oittfl  of    which   are   pain 

*fid  tenderness,  disability, 

jbortening   and    e version, 

•lowever  slight,  absence  of 

'^'*pilua,  and    rotation    of 

[lie  trochanter  about  the 

''sad   of    the    bone   as   a 

*ntre,  and    he    described 

"»  displacement  as  a  rotation  of  the  head  and  neck  backward  and 

"ownward  upon  the  portion  of  the  anterior  wall  corresponding  to  tlie 


A  certain  amount  of  misapprehensioa  has  resulted  from  the  usBof 
the  word  impaction.  Impaction,  in  the  sense  of  penetration  and  fisi' 
tion,  is,  I  think,  uncommon;  while  crushing,  with  or  without  penetm- 
tion  or  much  splitting  of  the  troclianter,  is  the  rule.     The  jKnetrali*™ 
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ling  may  be  limited  to  the  posterior  part  (this,  as  has  been  said, 
aost  common  condition),  or  the  neck  may  turn  upon  its  upper 
,  making  that  the  hinge,  and  sink  ite  anterior,  posterior,  and 
ralla  into  the  substance  of  (he  trochanter,  or  the  neck  may  be 

bodily  into  the  trochanter  without  much  change  of  direction, 
y  even  penetrate  to  the  opposite  wall.    In  exceptional  cases  the 
ragment  may  penetrate  the  upper  one. 
splitting  of  the  trochanter  may  be  limited  to  one  or  two  pieces 

off  its  posterior  border  (Fig.  163},  or  it  may  be  very  general 
64).     The  extent  of  the  splitting  seems  to  be  independent  of 
wthatcaused  the  fracture,  extensive 
latioD  being  sometimes  produced  by 
le  fall  while  walking,  as  in  Fig. 
lich  is  drawn  from  one  of  my  own 

few  cases  the  angular  displacement 
neck  has  been  in  the  opposite  direc- 

that  the  limb  has  been  rotated  in- 
iBtead  of  outward.  R.  W.  Smitli' 
es  one  each  specimen,  and  Bigelow' 
'.  In  a  number  of  cases  inversion 
sted  wfaeu  the  fragments  were  not 
■ked. 

angular  displacement  of  the  neck 
!  form  of  the  fracture  appear  to  be 
ed  with  the  mode  of  production  of 
cture  and  the  attitude  of  the  limb 
moment  of   fracture;   thus,  if  the 

extended  and  rotated  outward  or 
■A  the  anterior  portion  of  the  capsule 
s  and  the  posterior  portion  of  the 
1  driven  into  the  trochanter  (Fig. 

f  the  limb  is  strongly  adducted  the  deep  penetration  is  found 
lly  at  the  inferior  portion  of  the  neck  (Fig.  1 66). 

capsule  is  sometimes  torn  so  that  the  cavity  of  the  joint  is 
;  the  laceration  of  the  periosteum  and  adjoining  soft  parts 
ffith  the  extent  of  the  comminution  and  crashing. 


!1'! 


Repair. 

ijuestion  of  the  extent  to  which  repair  is  pnssil)le  or  probable 
acture  through  the  neck  is  important  because  of  its  bearing 
reatment.  If  reunion  is  possible  an  effort  to  olttain  it  should 
e,  in  the  absence  of  controlling  contraindications;  if  it  is  im- 
:  or  even  improbable  treatment  must  be  directed  to  obtaining 
;  functional  result  compatible  with  such  failure. 
repair  is  possible  is  abundantly  proved  by  specimens,  even 
lisreganl  those  in  which  any  question  can  be  raised  as  to  the 

W.  Bmllb  ;  Loc.  dl.,  p.  128.  '  Bigolow  :  Loc.  ell.,  p.  128. 
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character  of  the  injury  or  the  exact  Bitimtion  of  the  fracture.  Snch 
illustrative  specimens  are  those  of  Stanley,'  Swan,'  Gurlt^  (Figs.  11)7 
and  IGS),    Brulatour,'  Gushing,"  Humphry,*  Raven,'  and    Kocher* 


9wsn  :  QuoIbI  by  K.  W.  Sinl 
Guru ;  Knoommhruohan.  TOl.  1.  p. 
Bnilsumr;  Medlci»^Ii<nir«li»1  Tmancnoiu.  i: 
Cuihing;  Qiiolwl  by  BLgelow,  The  Hip,  p.  13S. 


(be  VIpIuUt  0 

I.  xill.  p.  filB. 

Humphry:  lAnmt.  AUKUit2,lsn 
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(Fig.  169).'    They  ioclude  patieots  of  ages  varying  from  eighteeo  to 

eighty-ooe  years. 

Other  specimeoB  show  close  fibrous  union  (Figs.  170  and  171);  and 

others  in  which  no  form  of  union  had  taken  place  show  eburnation  of 

the  head  and  other  changes  which 

demonstrate  the  preservation  of  its  ^"  '" 

vitality.     After   fibrous  union  or 

failure  of  anion  the  capsule  usually 

thickens  and  sometimes  becomes 

closely  adherent  to  the  periosteum 

lining  the  neck,  thus  onliterating 

all  the  outer  portion  of  the  original 

cavity  of  the  joint.     This  was  the 

condition  in  two  cases  reported  by 
Colles,'  and  there  was  actually  a 
false  joint  between  the  fragments, 
the  surface  of  the  lower  one  being 
hollowed  out  to  receive  the  upper. 
Sometimes  the  capsule  ossifies  iu 
part  The  two  following  cases  are 
quoted  to  show  tiie  ability  of  the 
<ip|)er  fragment  to  produce  gran- 
aUtioDs  and  to  illustrate  close 
fibrous  union  without  absorption 
of  the  neck.  Thev  are  both  taken 
ffom  R.  W.  Smith,  Cases  58  and 
5S-  See  also  hie  Cases  11  and  16 
for  examples  of  eburnation. 

A  man,  fifty-two  years  old,  was 
admitted  to  the  city  of  Dublin 
^oapital  with  an  intracapsular 
'lecture  of  the  neck  of  the  femur,  and  died  of  bronchitis  on  the  six- 
'^ntb  day.  Very  little  synovia  was  found  in  the  hip-joiiit;  a.  layer 
"'  lymph  covered  the  entire  inner  surface  of  the  capsule,  was  closely 
*olierent  to  it,  and  vascular;  at  several  points  it  adhered  to  the  head 
^^dneck  of  the  femur. 

The  fracture  was  entirely  within  the  capsule,  ,  .  .  The  cer- 
''ical  ligament  [periosteum]  torn  in  front  was  perfect  behind  and 
'^W;  the  surface  of  each  fragment  was  highly  vascukr,  and  several 
^lii^is  of  lymph  connected  them;  in  fact,  a  thin  layer  of  lymph  was 
*utised  between  the  opposed  surfaces  of  the  fracture,  on  separating 
^hich  it  was  drawn  out  into  the  thin  and  delicate  bands  above  men- 
lioncd. 

The  fracture  in  this  case  was  caused  by  a  fall  directly  on  the 
"■"wt  prominent  eslernal  part  of  the  trochanter  major,  and  the  jKitient 
''■allied  a  few  yards  after  the  receipt  of  the  injury.  The  foot  was 
averted  and  the  limb  shortened  exactly  half  an  inch. 


'  f«i  other  cun  ftod  detalU  the  reader  Is  rererred  1 
-  Cmia :  nnblla  Bnpllal  Report!,  toI.  II.  p.  381. 
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A  woman,  eighty  years  old,  fell  upon  her  left  hip  while  walbicv 

ocruss  her  room  aad  was  unable  to  rise.     She  died  eight  weeks  atlem 

ward,  having  regalupd  botc 

"°-  '^  control  over  tlit-limb,  wbie 

remtiined  inverted. 

Tlie  fracture  was  close  • 
the  hpad  of  the  bone  abov^^^ 
passed  thence  downward  ac^^w 
inward,    leaving   a   portl 
about  half  an  inch  in  leng^^" 
of  the  under  part  of  the  n« 
attached  to  ite  head.     Tl 
liead  was    displaced  dow 
waTti,  overlopping  the  ne^:^ 
below  and  behlud,  and  beiK^ 
overlnppe<I   bv  it  above  a^^^ 
in     front    (see     Fig.     170J- 
There    was    thus    a    muti**' 
impaction  of  the  two  (t^S" 
ments,  and  they  were  furtti*'' 
maintained  In  contact  by    > 
<lense,  fibrous  tissue,  whici 
adhered  closely  to  the  broken 
surfaces- 
Some  epecimenfi  of 
of  union  show  entire 
pea  ranee   of   the   m 
hesd  remaining  in  the  acetabulum  and  presenting  a  smooth  UDil 
surface;  there  is  a  similar  smooth  surface  on  the  mesial  osjx^  of  tM 
shaft  at  the  place  corresponding  to  the  base  of  the  neck  (Fig.  1T2). 
The   situatiou   of   the   fractnre    In   such  eases  cannot  be   poeitiwl? 
known;  the  neck  has  disappeared  by  crushing  and  rari'faction,  and  this 
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ibly  caD  happen  after  either  form  of  fracture;  considering  the 
interference  with  the  vascular  supply  of  the  head  I  am  disposed 
:  it  more  likely  to  happen  on  that  side  of  a  fracture  than  on  the 

:  specimens  with  union  show  an  almost  equal  alienee  of  the 
n  some,  as  shown  in  Fig.  161,  the  neck  still  exists  but  has  been 
into  the  trochanter;  in  others  it  has  disappeared  in  great  part, 
ably  by  crushing  and  nirefactive  osteitis,  and  it  is  ditHcult  or 
ble  exactly  to  determine  the  primary  position  of  the  fracture, 
atter  specimens  are  of  special  interest  because  they  have  been 
support  the  theory  that  interstitial  absorption  of  the  neck  may 
ad  by  a  contusion,  without  fracture,  and  that  thus  may  be  grad- 
■oduced  a  deformity  cliuically  identical  with  that  following  frao- 
.  have  given  elsewhere'  reasons  for  deeming  this  theory  incorrect 
'  believing  all  such  alleged  cases  to  be  cases  of  unrec<^nized 

r  specimens,  and  they  are  numerous,  show  an  abundant  produc- 

about  the  trocbanter  and  upper  end  of  the  shaft.    In  part  this 

ment  is  due  to  splitting  and  displacement  of  the  fragments,  but 

ater  part  of  it  is 

me   produced  sub-  ^"-  "'■ 

ally  or,  more  prob- 

T  ossification  of  the 

]  fibrous  and  ten- 
tissues.       This    is 

ly  common  at  the 

dong   the    intertro- 

icline.     Sometimes 

asses  so  embrace  the 

the  ununited  upper 

at    (neck)   that    the 

can  walk  well  with- 

aid  of  cane  or  crutch 

73). 
alleged  hj;  Whit- 

at  after  repair  in  the 

specially  in  the  first 

nths,  the  angle  he- 

the  neck  and  shaft 

minish    (adduction) 

shortening  be  there- 

bly  increased. 

mvitv  of  the  joint  is 

aes   diminished    by 

esive  synovitis  which,  aided  by  peri -articular  thickening  and 

on  and  by  the  above-mentioned  osteophytic  growths,  greatly 

i  its  mobility. 

gionally  the  limb,  after  either  form  of  fracture,  remains  useless, 

with  an  Allesed 


It  permLKed  good 
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and  much  pain  is  felt^  eapecially  if  UDion  has  faUed;  and  there  are  a 
few  recorded  cases  in  whicn  suppuration  has  occurred  within  or  without 
the  joint. 

The  deeree  of  probability  of  bony  union  after  fracture  through  the 
neck  could  be  determined  only  by  the  statistics  of  a  series  of  continuous 
cases.     The  collation  of  reported  cases  is  not  sufficient  because  it  i 
certain  that  the  proportion  of  failures  of  union  therein  would  be  di 
proportionately  large;  the  examination  post-mortem  of  the  part  is  mo: 
likely  to  be  made  if  the  patient  remains  disabled  until  death  than  i 
he  has  regained  use  of  tne  limb.     Most  of  the  specimens  we 


of  bony  union  have  been  obtained  from  patients  who  died  from 
intercurrent  cause  within  a  comparatively  short  time  after  the 
while  its  memory  was  still  fresh. 

Clinical  statistics  are  untrustworthy  because  of  uncertainty  as  to  tb» 
exact  situation  of  the  fracture  and  as  to  the  extent  and  character  of  th. 
repair.     In  respect  of  the  latter  it  is  to  be  borne  in  mind  that 

Eatients  have  been  able  to  make  tair  upe  of  the  limb  even  whoi  unia< 
ad  entirely  foiled,  and  that  others  (after  fracture  at  the  base  of 
neck)  have  been  able  to  make  even  less  use  although  bony  union 
taken  place. 

The  facts  in  our  possession  are :  (1)  that  bonv  or  doae  fibrous  unu 
is  possible;  (2)  that  the  preservation  of  enough  of  the  periosteum  ^^ 
the  neck  to  make  a  vigorous  vitality  of  the  head  probable  is  probabl^Hy 
common;  and  (3)  that  the  primary  displacement  usually  does  not 
rate  the  fractured  sur&ces,  so  that  if  it  is  not  increased  by 
attempts  to  use  the  limb  or,  more  rarely,  by  the  action  of  the  musdL^ 
in  the  absence  of  proper  retention,  the  conditions  for  reunion  are 
able.    We  also  know  that  fair  usefulness  of  the  limb,  even  after  UDi< 
has  failed,  is  possible;  and  it  has  not  l>een  proved  timt  this  usefnli 
is  greater  or  more  probable  if  the  attempt  to  secure  union  has  not 
made. 

Symptoms  and  Diagnosis. 

The  symptoms  of  the  fracture  and  the  si^s  upon  which  the  dif^ 
nosis  must  be  made  include  not  only  the  usual  objective  and  subjective 
symptoms  of  fracture  but  also  the  history  of  the  case,  the  nature  and 
especially  the  slight  degree  of  the  violence  which  so  often  characterise 
this  injury. 

Interference  with  Function.    As  a  rule  the  patient  is  unable  to  use  the 
limb,  aud  he  is  not  merely  unable  to  bear  nis  weight  upon  it  but  be 
cannot  even  move  it  in  bed.     Exceptions  to  this  have  been  alreidy 
mentioned,  and  it  is  not  particularly  uncommon  to  see  patients  wh^ 
while  lying  on  the  back,  can  slowly  flex  the  thigh  upou  the  pelvis 
either  by  its  muscles  alone  or  with  the  aid  of  the  hands,  but  they  cW; 
not  raise  the  foot  from  the  bed,  the  knee  bends  at  the  same  timetn^ 
the  foot  is  drawn  up  toward  the  body.     Most  authors  have  mentiooe 
cases  in  which  the  patients  have  walked  for  longer  or  shorter  distaoc 
immediately  after  the  injury,  and  in  which  the  existence  of  a  fnictr 
has  subsequently  become  very  clear.    This  is  very  exceptional,  and  i 
sufficient  to  bear  the  possibility  in  mind  to  avoia  the  error  of  infen 
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racture  cannot  be  present  because  the  patient  is  or  has  been  able 
the  limb. 

opposite  error,  that  of  supposing  a  fracture  to  exist  because  the 
as  been  disabled  by  a  fall,  can  be  easily  made,  because  a  simple 
on  may  cause  eversion  of  the  limb  as  well  as  ecchymosis  and 
g,  and  in  some  cases  fracture  causes  no  other  symptoms  than 
Observation  of  the  case  for  a  few  days  will  make  the  diagnosis 

is  always  present.  It  is  usually  slight,  or  even  absent,  when 
lent  is  at  rest,  but  is  readily  excited  by  even  slight  communi- 
r  voluntary  movements.  It  is  referred  sometimes  to  the  region 
trochanter,  sometimes  to  the  groin  or  inner  and  upper  portion 
thigh.  Sometimes  pressure  with  the  end  of  the  finger  detects 
3ularly  sensitive  point  in  the  line  of  the  neck  in  front  just  out>- 
B  great  vessels,  or  at  the  corresponding  point  behind.  Forcible 
«  upward  against  the  foot  or  inward  against  the  trochanter  fre- 
T  fails  to  cause  pain. 

posture  and  appearance  of  the  limb  are  so  characteristic  that  it 
3times  almost  safe  to  make  the  diagnosis  by  simple  inspection, 
patient  lies  upon  his  back  the  affected  limb  appears  shorter  than 
ler,  everted,  and  slightly  flexed  and  abducted,  and  conveys  an 
3ion  of  helplessness  that  is  often  very  striking.  The  upper  por- 
the  thigh  is  swollen  in  front  and  on  the  outer  side,  and  ecchy- 
ometimes  appears  after  a  day  or  two.  The  greater  the  shortening 
re  marked  is  this  swelling. 

rsion  may  be  so  marked  that  the  foot  rests  entirely  upon  its 
>order  as  the  patient  lies  upon  the  back.  In  other  cases  it  is  so 
that,  as  Prof.  Bigelow  has  pointed  out,  it  is  best  recognized  by 
•ing  the  extent  to  which  the  two  feet  can  be  inverted, 
ixceptional  cases  the  limb  is  inverted  ;  it  is  either  found  so  on 
;t  examination  or  it  becomes  so  after  a  day  or  two.  In  60  cases 
ed  by  Smith  eversion  is  noted  33  times,  and  inversion  7  times, 
is  said  there  was  no  rotation  to  either  side,  and  in  the  remaining 
symptom  is  not  mentioned, 

cause  of  the  eversion  is  probably  almost  always  mechanical;  it 
ely  the  effect  of  gravity  acting  upon  the  limb  under  changed 
ons  of  support.  It  is  favored  by  angular  displacement  at  the 
e.  On  the  other  hand,  eversion  has  been  observed  in  cases  of 
contusion,  and  in  others  of  fracture  in  which  there  was  no  dis- 
ent  of  the  fragments,  no  rupture  of  the  periosteum  even,  and 
aently  no  loss  of  support.  When  one  lies  upon  his  back  a  dis- 
Ithough  slight,  effort  is  required  to  keep  the  toes  upright;  the 
I  tendency  of  the  limb  is  toward  eversion,  particularly  if  tlie 
J  slightly  flexed,  and  this  tendency  which  is  increased  by  any- 
[hat  diminishes  the  activity  of  the  muscles  must  be  taken  into 
t  in  those  obscure  cases  where  the  diagnosis  lies  between  a  con- 
and  a  fracture. 

cause  of  inversion  is  not  so  clear.  Smith  attributes  it  to  the 
a  of  the  fragments  relative  to  each  otlier,  and  says  that  in  all 
les  of  inversion  which  he  was  able  to  examine  post  mortem  he 
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found  the  lower  fragraeiit  in  front  of  the  upper  oue.  This,  boiveviir, 
does  not  always  explain  the  symptonj  when  tlie  fracture  is  of  the  oat- 
row  part  of  the  neck,  intracapsular,  although  it  may  do  so  in  some, 
as  in  the  case  observed  by  Goyraod'  where  the  neek  Iiad  slipped  behimi 
the  head  and  was  fixed  between  it  aud  the  capsule. 

The  diagnostic  value  of  the  posture  of  the  limb,  as  regards  evemen 
or  inversion,  is  not  very  great,  for  iuversion  is  u  symptom  that  ao^ 
as  it  were,  to  be  explained  away,  aud  eversiou  may  be  due  to  a  simple 
Rontusiou.  In  order  to  estimate  the  degree  aud  persistence  of  theevw- 
sion  the  patient  should  he  placed  flat  upon  his  back  with  the  thigh  atid 
leg  extended.  A  comparison  with  the  other  foot  will  then  sbo«the 
degree  of  tbo  eversion,  and  gentle  efforts  to  rotate  the  limb  will  shoff 
to  what  extent  and  iu  wh:it  manner  ihe  movements  are  restricted, 

Shoitening  of  the  limb  is  produced  either  by  alteration  of  the  angle 
between  the  shaft  and  the  neck  or  by  overriding,  and  may  vat)-  in 
extent  from  a  small  fraction  of  an  inch  to  twn  or  three  inches.    It 
may  be  present  at  its  maximum  immediately  after  the  accident,  or  it 
may  be  absent  at  first  and  appear  gradually  or  suddenly  after  the  lapse 
of  a  few  hours  or  days,  or  may  increase  gradually,  or  suddenly.    It  is 
usually  held  that  when  the  fracture  is  of  the  narrow  part  of  the  neclt 
(intracapsular)  the  shortening  is  absent  or  slight  at  tirst,  increase* 
more  or  less  gnulually,  and  never  exceeds  one  and  a  quarter  inches; 
and  gradual  increase  in  the  amount  of  shortening  is  claimed  by  socoe 
to  be  pathognomonic  of  this  variety  of  fracture.    Tliese  statements  *■**; 
true  only  as  an  expression  of  the  average  condition;  in  exceptioc** 
intracapsular  cases  the  shortening  may  exceed  this  amount,  and 
fractures  at  the  base  of  the  neck  it  may  increase  gradually  in  the 
manner.  ^^ 

In  measuring  the  limbs  care  must  be  taken  to  have  them  form  th  *' 
same  angle  with  the  pelvis,  that  each  is  lo  the  same  position  of  extet:^*". 
sion  and  abduction.  If  the  injured  limb  cannot  he  brought  parall^^-^* 
to  the  median  line  of  the  body  the  other  must  be  abducted  to  the  fian«:^=^^ 
degree.  To  insure  this  symmetry  it  is  well  to  stretch  a  cord  dowQwar'^:^cru 
at  right  angles  to  and  from  the  centre  of  another  cord  stretched  betwce^B^u 
the  two  anterior  superior  iliac  spines,  and  then  to  place  the  ankles  ^e-  "' 
equal  distances  from  it  and  as  near  to  it  as  is  convenient.  The  meaE^ats- 
urements  are  usually  made  between  the  anterior  superior  spine  of  iL^Khc 
ilium  and  the  external  malleolus.  ^___ 

Another  method  of  recognizing  shortening  and  of  measuring  -^^^^ 
extent  is  one  recommended  by  Mr.  Bryant,  measuring  to  the  tra^^^^* 
verse  vertical  plane  passing  through  the  anterior  superior  spinous  p«^- — _ 
cesses.  Thus,  in  Fig.  174  fi  c  represents  the  vertical  plane  jmssi  "^^5 
through  these  processes,  and  h  is  the  top  of  the  great  trochanter.  ^"'^ 
fracture  of  the  neck  with  shortening  b  is  brought  nearer  to  e.  1^^^^— 
same  care  must  be  taken  to  have  the  limbs  in  symmetrical  poaitJor^^^^ 
and  I  have  found  it  convenient  to  mark  the  vertical  plane  by  placin;^^^ 


a  small  stick  or  pencil  upright  lieside  the  pelvis  and  in  line  with 
processes,  and  then  to  measure  the  distance  between  it  and  the 

I  Goynad :  Did.  Encyclopedlqac,  an.  CuIbh,  p.  Z3B. 
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chaDter.  The  same  measurement  can  be  made^  roughly  but  usually 
with  sufficient  accuracy,  by  placing  the  thumbs  on  the  superior  iliac 
spinous  processes  and  the  tips  of  the  fingers  on  the  trochanters,  and 
thus  estimating  the  comparative  levels. 

Fig.  174. 


Bryant's  Ulo-ilBinoiml  triRDgle,  for  diagnosis  of  fracture  of  the  neck  of  the  femur. 

Another  but  less  accurate  method  of  recognizing  the  elevation  of 
the  trochanter  is  to  find  its  position  with  reference  to  **  N^laton's  line/* 
the  line  taken  by  a  cord  stretched  between  the  tuberosity  of  the  ischium 
^Qd  the  anterior  superior  spine  of  the  ilium.  Under  normal  conditions 
^his  line  crosses  the  top  of  the  trochanter  wheu  the  thigh  is  slightly 
Bexed  on  the  pelvis. 

Attention  luis  been  called  by  Dr.  AUis  to  an  effect  of  this  shortening 
'^hich  can  be  easily  recognized;  the  relaxation  of  the  fascia  lata  between 
the  ilium  and  the  trochanter  and  just  above  the  knee  on  the  outer 
aide. 

The  shortening  can  sometimes  be  overcome,  entirely  or  in  great  part, 
^Y  gentle  traction  upon  the  limb  combined  with  enough  rotation  inward 
to  correct  such  eversion  as  may  exist.     I  think  the  dread  of  separating 
^tnpacted  fragments  by  traction  has  been  exaggerated.     The  penetra- 
tion is  transverse,  and  longitudinal  traction  that  is  not  violent  enough 
to  cause  much  pain  cannot  do  more  than  change  the  angle  at  the  junc- 
tion of  the  neck  and  shaft,  it  does  not  separate  the  fragments  from  each 
^ther.    Rotatory  movements  communicated  to  the  limb  are  more  likely 
to  do  harm,  as  is  also  such  lack  of  support  as  will  allow  the  eversion 
*Qd  shortening  to  be  increased. 

Crepitus  is  occasionally  perceived  during  the  manipulation  of  the 
jinab  while  making  either  traction  or  rotation,  in  the  latter  especially 
^f  the  limb  is  at  the  same  time  flexed;  but  it  is  far  from  being  a  con- 
stat sign,  either  because  of  impaction  or  of  splintering  that  leaves  the 
pieces  too  closely  connected  to  produce  it.  The  sign  is  one  that  should 
^ot  be  repeatedly  sought  for;  in  tlie  cases  that  are  really  obscure  it  is 
Wghly  improbable  that  it  can  be  obtained,  and  in  the  others  it  is  not 
needed. 
Among  other  signs  which  may  be  present  are  enlargement  of  the 

£t  trochanter  when  it  has  been  split  or  comminuted,  change  in  its 
-ance  from  the  median  line  of  the  body,  change  in  the  centre  of 
dotation  of  the  limb,  and  change  in  the  depressibility  of  the  outer 
portion  of  Scarpa's  space. 
The  enlargement  of  the  trochanter  in  consequence  of  its  having  been 

21 
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flplit  by  the  outer  end  of  the  neck  13  sometimes  very  marked  and  rihIt 
recc^nized  when  the  soft  parts  are  not  swollen  by  grasping  it  between 
the  tbumb  and  fingers. 

Tbe  distance  between  the  outer  face  of  the  trochanter  and  the  medisn 
line  of  the  body  may  lie  increased  or  diminished,  but  the  change  is 
seldom  very  marked  and  \s  difficult  of  accurate  determination.  It  \i 
easier  to  prove  that  it  ought  to  exist  on  theoretical  grounds  thuo  \u 
recognize  it  if  actually  present.  If  the  neck  is  driven  iuto  the  tro- 
chanter tbe  distance  of  the  trochanter  from  the  cotyloid  cavity  is  dimin- 
ished by  the  amount  of  the  ^>enetratioa ;  if,  on  the  other  hand,  there  & 
no  penetration  or  crushing  and  the  displacement  is  an  angular  one  io 
the  frontal  plane,  the  bone  being  pushed  up  until  the  angle  at  llie 
junction  of  the  neck  and  shaft  becomes  a  right  angle,  the  distance  is 
increased  because  the  neck  then  stands  directly  out  from  the  body 
instead  of  beiug  inclined  downward;  and  thirdly,  in  combinations  of 
penetration  ana  this  angular  displacement  the  two  changes  may  neii— 
tralize  each  other  in  whole  or  in  part. 

Rotation  of  the  trochanter  upon  a  shorter  radius  than  usual  i^ 
another  symptom  found  in  the  text-books  but  not  at  the  bedside- 
Theoretical  ly,  if  the  lever  upon  which  rotation  is  made  is  broki'n  o. 
new  centre  is  formed  at  the  seat  of  fracture  or  the  radius  is  shorteof^ 
by  impaction.  Nothing  could  be  simpler  or  more  accurate  in  theofy» 
but  in  practice  it  is  beset  with  difficulties  that  make  it  worthless  ne  >* 
sign,  for  it  is  recognizable  only  in  cases  where  the  diagnosis  cannot  be 
in  doubt. 

It  is  practically  impossible  to  tell  by  pressing  the  finger  against  i^^ 
outer  face  of  the  trochanter  whether  it  rotates  upon  a  long  or  a  sht?'**' 
axis,  for  the  range  of  permissible  motion  is  too  limited  tfl  make  it  \<^\ 
sible  to  recognize  the  sharpness  of  its  curve.  In  cases  of  fracture  wi  '^ 
crushing  of  the  neck  and  when  the  shaft  lies  unconnected  with  t^^^ 
remainder  of  the  neck  and  the  head,  rotation  of  the  limb  may  la^-^** 

filace  about  the  longitudinal  axis  of  the  femur,  and  the  centre  of  motic^^? 
ie  within  the  shaft,  not  outside  of  it  in  the  cotyloid  cavity,  and  lb 
can  sometimes  be  rect^nized  by  pressing  the  6nger  against  the  pmim* 
face  of  the  trochanter  and  rotating  the  limb  gently.  Instead  of  risin 
from  the  finger  the  bono  may  be  felt  to  slide  over  it.  Or  presaur 
against  the  back  of  the  trochanter  may  simply  raise  it,  instead  ■ 
inverting  the  foot. 

The  change  in  the  depressibility  of  Scarpa's  space  signalized  H 
Hennequin'  is  a  valuable  diagnostic  symptom.  Under  normal  conc 
tions  the  fingers  can  be  pressed  deeply  into  the  limb  in  the  outer  p'^^^^^' 
tion  of  Scarpa's  space,  but  when  the  neck  of  the  femur  is  broken  tt  "" 
depressibility  is  reduced  in  varying  degrees,  apparenlly  by  the  angtt' 
displacement  (with  the  apes  directed  forward)  which  takes  place 
commonly  at  the  junction  of  the  neck  and  shaft.  The  same  condit* 
was  described  by  Laugier'  as  a  sort  of  bony  tumor  to  be  felt  on  "• 
outer  side  of  the  great  vessels  an  inch  or  two  below  Poupart's  ligame-* 
slight  pressure  upon  which  was  painful. 
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Diagnosis. 

In  most  cases  the  existence  of  a  fracture  of  the  neck  of  the  femur 
m  be  readily  determined  and  sometimes  its  variety  can  also  be  easily 
icognized,  but  in  others  the  main  character  of  the  injury  is  very 
)scure,  and  in  a  large  proportion  of  cases  it  is  simply  impossible 
»  say  whether  the  fracture  is  intracapsular  or  extracapsular,  of  the 
irrow  part  of  the  neck  or  of  the  base  of  the  neck.     Tliis  difficulty 

recognized  by  all  practical  surgeons  and  finds  expression  in  many 

irgical  works,  although  others  still  preserve  the  distinction  between 

le  two  forms  and  lay  down  rules  for  their  recognition.     Gosselin^  says 

a  rigorous  diagnosis  between  extracapsular  ana  intracapsular  fractures 

botn  impossible  and  useless.''     Mr.  Bryant^  says  *'  the  old  division 

intracapsular  and  extracapsular  fractures  is  as  unscientific  as  it  is 
apracticable;''  and  Agnew,^  '*  to  recognize  clearly  a  fracture  through 
le  neck  of  the  femur  or  to  assert  with  positiveness  that  such  a  fracture 
present  is  often  a  matter  of  no  small  difficulty,  and  occasionally  one 
:  impossibility;"  and  Hamilton,^  ^'  the  diagnosis  between  these  two 
arieties  of  fracture  is  often  impossible  during  the  life  of  the  patient;'' 
id  Bigelow,*  '*  the  importance  of  distinguishing  between  the  dififerent 
*actures  of  the  neck  of  the  femur  is  not  so  great  as  to  justify  any 
retracted  or  considerable  examination." 

When  the  symptoms  described  above  are  clearly  marked,  when  there 
B  the  history  of  a  fall  followed  by  complete  loss  of  power  in  the  limb, 
nth  shortening,  eversion,  crepitus,  pain  at  the  hip,  and  elevation  of 
he  trochanter,  there  can,  of  course,  be  no  doubt — the  neck  of  the 
femur  is  broken.  But  when  the  limb  is  not  entirely  powerless,  when 
the  shortening  and  eversion  are  slight,  perhaps  even  doubtful,  when 
crepitus  is  not  felt,  when,  in  short,  there  is  no  single  positive  sign,  the 
temptation  to  conclude  that  there  is  no  fracture  is  great,  and  although 
|he  warning  uttered  by  Hodgson  nearly  a  century  ago,  that  inability 
^n  an  elderly  |>atient  to  use  the  limb  after  a  fall  upon  the  hip  should 
he  deemed  evidence  of  probable  fracture  of  the  neck  of  the  femur,  has 
heen  repeated  many  times  since,  it  is  still  very  often  disregarded  to  the 
great  damage  of  the  patient  and  sometimes  also  of  the  surgeon.  The 
rule  should  be  firmly  established  in  practice  that  every  doubtful  case, 
especially  in  the  elderly,  should  be  treated  at  first  as  a  fracture,  and  all 
the  more  so  if  the  violence  has  been  comparatively  slight,  such  as  a 
Btamble  or  a  fall  while  walking.  It  has  been  said  that  the  pain  of  a 
ooDtusion  or  sprain  is  most  marked  on  moving  the  limb,  that  of  a  frac- 
ture on  trying  to  bear  the  weight  of  the  body  on  it;  but  even  if  the 
statement  is  accurate,  which  1  doubt,  it  would  be  very  injudicious  to 
Bake  the  test,  for  if  fracture  is  present  the  eCFort  to  bear  the  weight 
ipon  the  limb  would  be  likely  to  separate  the  fractured  surfaces  and 
ncrease  the  displacement  and  the  chances  of  failure  of  union.  If  the 
ujury  .is  not  a  fracture  the  rest  and  even  the  confinement  to  bed  can 
lo  no  harm  and  are  but  a  small  price  to  pay  for  the  avoidance  of  the 

1  Go89elin  :  Clinlque  de  la  Charity,  vol.  1.  p.  346. 

*  Bryant :  Loc.  cit.,  p.  841.  '  Agnew  :  Loc.  cit.,  vol.  i.  p.  941. 

^  Hamilton :  Loc.  cit.,  p.  425.  ^  Bigelow  :  Loc.  cit.,  p.  127. 
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grave  risks  involved  in  tlie  neglect  of  the  precaution  so  long  as  It  is 
possible  that  the  injury  is  a  fracture. 

The  examination  ehould  be  directed  first  to  the  history  of  the  case, 
then  to  the  fuaotione  of  the  limb  and  the  pain,  then  to  its  attitude  and 
length,  the  condition  and  height  of  the  trochanter,  and  the  deprewi- 
bility  of  Scarpa's  apace.  If  any  doubt  then  remains  the  limb  may  be 
gently  rotated,  in  order  to  judge  of  the  degree  of  eversion  and  of  its 
mobility,  to  elicit  crepitus,  and,  if  desired,  to  estimate  tlie  radium  of 
rotation. 

A  possible  source  of  error  in  the  existence  of  a  former  fracture,  or 
of  a  deforming  or  dry  arthritis,  to  which  a  fre^L  contusion  lias  just 
been  superadded,  must  be  borne  in  mind  when  the  history  of  the  case 
is  inquired  into. 

Dislocation  is  eliminated  in  case  of  eversion  by  noting  the  abgence 
of  the  head  of  the  femur  from  the  pubic  region.  The  esclusion  of 
dislocation  backward  upon  the  ilium  in  case  of  fracture  with  inversiaa 
of  the  limb  may  be  more  difficult.  In  dislocation  the  limb  is  morefiied, 
it  is  adducted  and  flexed,  the  head  of  the  femur  can  be  felt  posteriorlf , 
and  its  absence  from  the  cotyloid  cavity  may  be  recognized  by  palpa- 
tion. In  fracture  tlie  inversion  may  give  place  to  eversion  after  tne- 
tion  upon  the  limb. 

Fracture  at  a  lower  level  is  recognized  by  tlie  seat  of  pain  on  direct 
pressure  anil  usiiatly  by  the  failure  of  the  trochanter  to  share  in  rql»- 
tory  movements  communicated  lo  the  lower  portion  of  the  limb. 

Fracture  of  the  acetabulum  with  penetration  of  the  bead  of  the 
femur  into  the  pelvis  has  usually  been  mistaken  for  fracture  of  tb* 
neck  of  the  femur.  The  means  of  diagnosis  has  been  mentioned  *** 
the  preceding  chapter. 

In  regard  to  the  differential  diagnosis  between  fractures  through  tJ>® 
neck  (intracapsular)  and  those  at  the  base  (extracapsular)  it  can  oii'^ 
be  said  that  gome  of  the  latter  can  be  positively  recognized,  as  wb^° 
the  trochanter  is  split  or  the  immediate  shortening  Is  great,  and  some  *^ 
the  former  almost  as  positively  by  exclusion  aided  by  the  age  of  tiB^e 
patient,  the  slight  violence,  the  great  disability,  and  the  absence  or  ti^ 
slight  amount  of  the  shortening,  but  in  many  cases  the  distinction  ca.*'' 
not  be  made.  Later  in  the  course  thickening  about  the  trochanter  m^sj 
appear  and  prove  that  the  fracture  was  at  the  base.  A  niestbesia  malc-^ 
the  rect^nition  of  some  of  the  signs  easier,  but  is  likely  to  lead  M 
unnecessary  handling  and  to  increase  the  displacement:. 


FroKnosis. 

In  this  must  be  considered  the  immediate  danger  to  the  life  of  "*h6 
patient  created  by  the  accident,  and  the  remoter  influence  upon  *^he 
functions  of  the  limb.  Of  the  60  eases  collected  by  R.  >V.  Sn*"'^ 
26  terminated  fatally  within  the  first  raontli  and  4  within  the  setJO"* 
mootb.  It  must  not  l>e  thought  that  these  figures  represent  *™ 
average  mortality  of  the  injury,  for  bis  collection  is  only  of  cases  *■»_■* 
had  furnished  specimens,  but  they  will  serve  to  call  attention  tt» 
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langer  that  does  exist,  and  to  the  probability  that  death  will  be 
promptly  if  at  all. 

promptly  fatal  cases  present  three  principal  forms:  in  one  the 
r  inflammatory  reaction  is  sharp,  a  high  fever  sets  in,  the  patient 
i  delirious  and  dies  within  a  few  days,  or  pneumonia  is  devel- 
OD  after  the  accident  and  proves  fatal.  In  another  the  patient, 
I  feeble,  seems  overwhelmed  by  the  mental  and  physical  shock 
s  within  two  or  three  days.  In  the  third  form  the  patient's 
li  fails  rapidly  without  much  inflammatory  reaction  from  the 
and  he  dies  cachectic,  usually  with  an  intercurrent  pneumonia, 
ossible  that  iai  embolism,  especially  of  the  lungs,  may  be  an 
iDt  factor  in  producing  this  result.  In  other  cases  death  is  the 
it  result  of  marasmus  due  to  prolonged  oonfinemcDt  to  the  bed 
istant  pain.  I  have  come  to  regard  the  third  week  as  the  time 
le  condition  is  most  likely  to  change  for  the  worse;  that  passed, 
lually  do  well.  The  influence  of  age  upou  the  prognosis  is  very 
irked,  the  older  the 

the     greater   the  ^"^  "'- 

lity  of  a  fatal  ter- 
>n    within    a    few 


influence  of  the  seat 
fracture  upon  the 
ris  in  respect  of  re- 
18  been  discussed 
Speaking  gener- 
lion  may  he  conv- 
ex pected  in  frac- 
t  the  base  of  the 
nd  I  believe  that  it 
th  more  common 
ictu res  through  the 
lan  has  been  sup- 
aud  that  this  fre- 
cau  be  increased 
ropriate  treatment. 
1  the  other  hand, 
aketi  place  almost 
)ly  with  some  de- 
and  with  some 
on  of  motion  at  the 
;  limb  is  shortened 
ertcd,  and  abduc- 
diminished  by  the 
in  the  angle  of  the 
ith  the  shaft.     Th 


!  of  the  neck  of  the  lemur,  abow 
hypeTlTophfed  outer  fksclculu?^  of  the  Y-llgnoienta 
lug  llie  welgbl  Df  Ibe  body  In  walking.     (B[tiELOW 


shortening  may  be  slight,  but  it  causes 
f  a  limp  than  an  equal  amount  in  the  Hue  of  the  shaft  does, 
a  compensatory  abduction  of  the  limb  is  not  ro  easily  made, 
nitation  of  motion  is  seldom  enough  to  cause  much  inconvcu- 
lut  the  joint  may  be  sensitive  to  fatigue  and  weather  and  may 
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even  be  persistently  painful.     Verj'  satisfactory  usefulness  is  possible 
even  in  advanced  age. 

Failure  of  union — bony  or  fibrous — does  not  uecessaniy  cause  com- 
plete disability.     There  are  a  number  of  Rpecimeus  of  complete  failure 
of  uaioD  obtained  from  patients  who  have  mude  considerable  use  of  the 
limb  for  several  years  after 
''"' ''^'  the    fracture;    Uiey   show 

usually    complete    disap- 
pearance of  tlie  neck  and 
smooth  opposing  surfares 
on  the  head  and  side  of 
the  shaft.     One  of  Bige- 
low's    specimens  shows  a 
similar     condition     with 
marked  displacement  up- 
ward   of    the    shaft,   the 
weight  of  the  body  Iiav- 
ing  apparently  been  borne 
upon     it     by     suspensiffl! 
through    the    Y-ligamedt 
;ind  the  obturator  and  ' 
ferior   gemellus.      .Amow 
later   specimens    reported 
with  interesting  delailsu? 
two  by  Reboul'nndoneliy 
Bri-ee.'    In  such  cases  tbti 
have  come  under  ray  o^ 
servation  the  usefulness  m 
the  limb  has  been  alight, 
although  there  were  good 
motion   and    little  or  w 
pain  ;   th(s   i»atient  vii^a 
with  a  marked  limp,  only 
with   the   aid   of  a  cane  or  crutch,  and   bearing   the   weight  ony 
momentarily  upon  the  limb.     In  the  case  represented  in  Fig-  1^ 
the  patient  walked  without  a  cane.     In  other  rases  the  pain  has  b*® 
so  great  and  constant  that  excision  of  the  upper  fragment  hoa  been 
done  for  its  relief. 

Occasionally,  especially  in  the  old  and  rheumatic,  the  joint  remftio* 
stiff  and  painful  even  after  union  has  taken  place,  and  sometimfetw 
new  formation  of  bone  upon  and  about  the  trochanter  is  so  great  th*! 
it  notably  restricts  motion  in  the  joint. 

Mr.  BryantV  statement  that  all  his  hospital  cases  for  manyye**^ 
(forty-two  cases,  average  age  seventy)  "went  out  with  good  and  ii«™ 
limbs  "  indicates  results  much  better  than  any  others  I  have  knowlwg* 
of,  even  if  his  standard  of  "  good  and  useful "  is  only  that  the  piti»* 
can  stand  and  walk  a  little  with  the  aid  of  a  cane. 


.a  BrlliBh  Medical  Journil.  Oct,  13,  ISM,  p 
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Treatment. 

The  attainment  of  the  ideal  object  of  treatment — restoration  of 
form  and  function — is  rarely  to  tie  expected  or  even  sought ;  the 
lack  of  control  of  the  upper  fragment  and  the  destruction  of  tissue 
by  crashing  prevent  the  restoration  of  form,  while  the  proximity  or 
involvement  of  the  joint,  combined  as  it  usually  is  with  advanced  age, 
insures  limitation  of  function.  In  addition,  the  danger  to  life  in  weak 
and  aged  patients  from  measures  which  cause  pain  and  insure  rigid 
confinement  is  such  as  to  forbid  in  such  cases  the  use  of  means  by 
which  alone  the  displacements  could  be  corrected  and  sometimes  even 
of  those  by  which  union  is  to  be  sought.  The  first  indication  is  to 
save  life,  the  second  to  get  union,  the  third  to  correct  or  diminish  dis- 
placements. 

The  vital  indication  often  forbids  the  use  of  an  anaesthetic  to  complete 
the  diagnosis  or  to  correct  the  displacement,  even  if  either  should  be 
deemed  very  desirable,  and  sometimes,  as  when  pulmonary  or  heart 
disease  is  present,  even  prevents  the  recumbent  position  and  conse- 
quently the  use  of  means  of  retention  which  otherwise  would  be  chosen. 
Reduction  of  the  displacement,  which  is  not  only  desirable  and  proper 
but  also  essential  to  repair  in  many  fractures  of  the  neck,  may  be  ai»- 
advantageous  in  others,  and  especially  in  fractures  at  the  base  with 
f       crushing,  because  it  would  increase  the  difficulty  of  repair  by  creating 
&  gap  between  the  fragments.    Thus,  if  the  angle  of  the  neck  with  the 
shaft  has  been  diminished  by  crushing  at  the  lower  part  of  the  neck 
(f^ig.  166),  or  if  the  posterior  portion  has  been  similarly  crushed  (Fig. 
159),  the  correction  of  the  displacement  (shortening  in  the  first,  eversion 
m  the  second)  would  separate  the  fractured  surfaces  so  far  as  to  endan- 
ger union.    And  the  forcible  breaking  up  of  a  tight  impaction  may  also 
^odanger  repair  by  creating  a  mobility  between  the  fragments  which 
it  may  be  difficult  to  control  by  apparatus.    As  the  presence  or  absence 
of  tight  impaction  or  of  crushing  cannot  often  be  recognized  with  cer- 
tainty, and  as  the  consequences  of  an  uncorrected  displacement  are  not 
Serious,  it  has  long  been  the  rule  of  practice  to  make  no  attempt  to 
porrect  eversion  or  slight  shortening  and  to  seek  only  to  prevent  their 
increase.     In  marked  shortening  and  in  most  fractures  through  the 
iieck  the  limb  can  usually  be  drawn  down  easily  to  or  nearly  to  its  full 
length,  and  this  much  at  least  is  certainly  permissible.     Forcible  cor- 
J'ection   under  ether,  recommended   by  Senn  and  recently  again   by 
Southam,  should  be  limited,  in  my  opinion,  to  the  relatively  young 
^nd  robust  patients. 

Retention  has  for  its  object  to  maintain  the  p'>*ition  of  the  limb 

s^gainst  the  displacing  action  of  the  mus^des  and  gravity,  to  keep  the 

fractured  surfaces  in  contact,  and  at  the  same  time  tr>  permit  a  certain 

general  freedom  of  motion  to  the  patient  which  will  facilitate  the  att^-n- 

tions  necessary  to  meet  his  wants,  preserve  clean linffs?,  avoid  Ufd-Wir^s, 

and  diminish  die  general  ill  effects  of  restraint.    The  mcann  emfiloy^.-'l, 

in  their  order  of  frequency,  are  continuous  traction,  immobilization  by 

splints  with  or  withoat  direct  pressure  up>n  the  troclianter,  and  fixation 

of  the  fragmeotB  by  nails  or  sutures. 


328 


FRACTURES. 


It  has  long  been  noted  that  eatisfactory  functional  resiilta  can  some- 
times be  obtained  by  simple  rest  in  bed  for  a  few  weeks  with  only  such 
support  for  the  limb  as  can  be  given  by  cushions  or  a  long  side-splint 
without  traction  or  a  double  inclined  plane,  but  it  is  always  advisable 
and  sometimes  absolutely  necessary  to  use  means  which  will  more  surely 
give  the  necessary  immobilization  in  the  proper  position. 

Continuous  traction  can  be  made  by  weight  and  pulley  (Buck's 
extension),  or  by  Hodgeu's  suspended  splint,  or  in  combination  with  a 
long  side-splint  or  hip-splint.  The  details  of  their  application  are 
given  in  Chapter  VII.  If  Buck's  extension  is  used  the  foot  and  1^ 
should  lie  upon  a  Volkmann'a  sliding-rest  (Fig.  41)  to  promote  com- 
fort and  oppose  eversion  of  the  limb.  Direct  pressure  upon  the  outer 
aspect  of  the  trochanter  to  press  the  fragments  together  can  Ije  made 
by  a  padded  band  about  the  pelvis.  Tlie  weight  varies  from  five  or 
ten  pounds  in  the  old  to  fifteen  or  twenty  in  the  young  adult.  If 
Hodgen's  splint  (Fig.  177)  is  used,  the  traction  can  be  made  greater 
or  less  by  changing  the  an^le  of  the  supporting  cord;  thus,  in  the  old 
its  upper  attachment  should  be  eight  or  ten  inches  beyond  the  vertical 


(at  a  height  of  about  five  feet),  and  when  more  traction  is  desired, 
fifteen  or  twenty  inches.  The  limb  should  swing  just  free  of  the  bed, 
and  somewhat  abducted.  The  Hodgen  splint  greatly  promotes  th^ 
patient's  comfort  and  is  generally  to  be  preferred,  I  think,  to  the  other 
methods  of  traction. 

The  combination  of  continuous  trat^tion  and  immobilization  by  a 
splint  is  effected  in  various  ways.  The  older  method  was  the  long 
single  or  double  side-splint  with  elastic  traction,  as  shown  in  Fig.  43, 
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Its objectioDable  feature  is  the  general  restraint  and  immobility  which 
it  imposes  and  which  the  aged  do  not  bear  well.  Lighter  and  shorter 
Bplinte  with  a  perineal  band  for  counter-extension,  and  with  traction 
by  BcrewB  and  springs,  such  as  that  shown  in  Fig.  44,  are  freer  from 
um  objection. 


SsTre's  incUon  b1p«|>llDl'  Pbelpa'a  btir«pUnt. 

fhe  various  metal  splints  designed  for  use  in  hip-joint  disease  have 
'ate  come  into  some  use  in  the  treatment  of  these  fractures,  and  this 
^  might,  I  think,  be  advantageously  extended,  certainly  in  the 
^linger  cases.  Such  an  apparatus  can  be  used  simply  for  immobili- 
^tion,  as  in  the  Thomas  splint,  or  comi>ined  with  traction  in  the  usual 
^3nner,  With  its  aid,  e3)>ecially  if  supplemented  by  a  pelvic  band 
.'*  a  pad  to  press  upon  the  trochanter,  the  patient,  if  not  too  old  and 
*^ble,  can  leave  the  bed  by  the  fourth  or  fifth  week,  sometimes  even 
Earlier,  and  go  about  on  crutches.  SliufFer'  has  reported  twit  very  inter- 
^ting  and  suggestive  cases  in  which  by  the  aid  of  such  a  splint  with 
ti^tion  and  trochanteric  pressure  he  obtained  good  union,  although 
treatment  was  begun  in  one  three  months,  in  the  other  nine  mouths, 
after  the  receipt  of  the  injury.  In  his  first  case  the  tr(x;bauleric  press- 
ure was  made  by  a  pelvic  band,  in  the  second  by  a  tournl(]Mct ;  it  could 
be  increased  and  diminished  at  will  and  was  borne  without  discomfort. 
Id  both  cases  the  fracture  was  thought  to  be  through  the  neck  (intra- 
capsular), and  the  patients  were  young  men.    They  mark  an  important 
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advance  in  tbe  treatment  of  failure  of  uaion  and  suggest  the  more  gen- 
eral use  of  trochanteric  pressure,  especially  in  fractures  through  the 
neok. 

Eocasement  of  the  limb  and  pelvis  in  plaster-of- Paris  is  occasioonllj 
used,  but  the  discomfort  and  iDcouveoieacG  of  the  method  arc  great iiDd 
add  to  the  danger  to  life  in  the  aged.  Sena  applied  the  plaster  to  biilli 
limbs  and  the  pelvis  and  made  pressure  by  a  steel  pin  passed  through 
the  soft  ]>arts  to  the  outer  aspect  of  the  trochanter,  but  the  plan  has  oat 
met  with  favor  and  appears  to  be  distinctly  inferior  to  the  long  traction- 
splint  and  pressure  by  a  girdle.  ] 

The  apparent  advantage  of   a  dressing  that  permits  the  patient 
promptly  to  leave  the  bed  is  illusory  in  most  cases,  for  the  patients 
are  too  old  and  feeble  to  profit  by  it;  those  that  may  seem  to  need  the 
change  most  are  the  least  able  to  make  it,  in  the  others  the  gain  does 
not  seem  to  me  to  compensate 


for  the  risk.  In  fractures 
through  the  neck,  and  io 
others  in  which  the  transf«:»i> 
mation  of  the  bond  of  unioi 
into  bone  is  delayed  suet*  i 
dressing  has  great  advi»_ii 
lages,  for  it  permits  the  p»a 
tient  to  leave  the  bed,  say  ii 
the  second  or  third  moD*  Ii, 
without  interruption  of  t,li< 
immobilization. 

Exceptionally,  He!ix:»€>- 
quin's  modification  of  "tbe 
wire  cuirass,  shown  in  F*»g- 
ISO,  may  be  of  advanta^- 
Tbe  thigh  rests  in  *^^ 
grooved  splint,  the  leg  ^ 
foot  are  wrapped  in  co**^ 
and  rest  on  a  chair  beside  . 
bed,  the  knee  being  pa-^^ 
flexed,  and  traction  is  m  -^^ 
by  a  weight  attached  tc^^^ 
luindage  about  the  upper  p**^ 
tion  of  the  1^, 

Direct  fixation  of  the  fn^^ 
meuts  by  metal  or  bone  pi  "* 
was  first  employed  (unsu  "* 
cesfifully)  by  IJangenbecl^" 
and  then  successfully  h^ 
Konig  in  1875.  Lately  sev^ 
eral  cases  have  been  r^^ 
ported:  Clieyne,"  Dollinger,'  Meyer,'  and  Kocher.'  Koeher'  say^ 
direct  fixation  cannot  become  a  general  method,  because  it  is 


of  the  neck  ot  the  Ibi 
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suy  ID  most  fntcturee  at  the  base  and  because  the  bone  is  so  soft  that 
the  pin  bas  no  secure  bold. 


PsttioeiuuiHrie  ftutnra.   (EocaiR.) 

Ijoretta'  in  a  case  of  ununited  intracapsular 
^i^cture  in  a  man  thirt^-^iz  years  old,  which 
'^ad  remained  ununited  nineteen  months,  ex- 
Posed  it  by  a  posterior  incision,  freshened  the 
^nds,  which  were  still  in  contact  with  each 
^ther,  and  placed  between  them  a  bundle  of 
^ires  which  was  withdrawn  five  days  later, 
^wo  months  later  the  pain  had  ceased  and  the 
patient  was  able  to  walk  a  little. 

Excision  of  the  upper  fragment  for  the  re- 
'■ef  of  pain  or  disability  after  failure  of  union 
■*as  been  done  by  Howe,*  Kiiuig,  and  Lejars.' 
-^n  Howe's  case  the  limb  remained  useless; 
Lejars  reported  a  good  functional  result,  and 
Konig  says  his  patient  was  "extraordinarily 
Content"  with  the  result. 


C.  Fractniea  Throngli  the  Great  Trochanter  and  Neck. 
(Fracture  Pertrochanterica,  Kocher.) 

This  class  may  be  defined  as  composed  of  those  cases  in  which  the 
'ine  of  fracture  begins  at  or  near  the  lower  part  of  the  junction  of  the 
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neck  and  shaft  and  passes  through  or  close  below  the  great  trochanter, 
dividing  the  bone  into  two  parts,  of  which  the  upper  is  formed  hvthe 
head,  neck,  and  up[>er  ))art  of  the  trochanter.  The  line  of  fracture 
may  be  oblique  from  within  outward  and  upward,  or  from  behind 
upwanl  and  forward.  The  line  of  division  between  these  and  the 
8 ub trochanteric  fractures,  the  highest  of  the  fractures  of  the  shaft,  is 
marked  by  the  trochanter  minor,  which  also  establishes  an  important 
clinical  difference  depending  upon  the  action  of  the  psoas-! liaci is  nliiiiti 
is  attached  thereto.  Its  action  in  fractures  below  that  point  is  tu  hi 
the  upper  fragment. 

The  injury  is  not  a  common  one,  and  the  recorded  specimena  are 
few.  To  those  described  in  tlie  first  edition  may  be  added  three  from 
the  museum  of  Trinity  Collie,  Dnbliu,  shown  by  Bennett'  to  the 
British  Medical  Association,  and  five  described  and  figured  by  Kocher. 
The  illustrations  of  Bennett's  are  so  indistinctly  printed  that  the  details 
are  not  recognizable;  in  two  of  them  the  fracture  appeals  to  have  (in- 
tended down  the  outer  part  of  the  shaft.  KocheHs  specimens  ahov 
marked  angular  deformity,  apex  forward,  and  some  diminution  of  tHe 
angle  of  the  neck,  adduction  of  the  shaft  (Figs.  181  and  182), 

The  mechanism  appears  to  be  forcible  extension  (possibly  abductioiA 
of  the  Hrab,  in  which  movement  the  neck  and  trochanter  are  arrest^^ 
by  the  Y-ligament  and  the  fracture  takes  place  below  or  through 
lower  attachment. 

The  characteristic  symptom  appears  to  be  the  prominence  of  tl 
angle  in  front,  with  pain  on  pressure  at  this  point  and  possibly  wl 
immobility  of  the  trochanter  and  crepitus  when  the  limb  is  genth 
rotated.     Shortening  and  eversion  are  present,  the  latter  due  to  mi 
cnlar  relasation  and  loss  of  control  of  the  lower  fragment. 

Treatment.  The  treatment  is  immobilizatiou  with  traction,  but  pref- 
erably with  more  fiexion  of  the  hip  than  is  usual  in  fracture  of  the 
neck. 

D.  Fracture  of  the  Great  Trochanter.     Separation  of  the  Apophysis. 

Only  a  few  specimens,  not  more  than  a  dozen,  of  this  injury,  inde- 
pendent of  associated  fracture  of  the  neck,  have  been  reported.  The 
cause  appears  commonly  to  be  a  blow  upon  the  outer  posterior  portion 
of  the  trochanter;  occasionally  muscular  action. 

The  fragment  usually  remains  attached  to  the  femur  by  tendinous 
and  periosteal  fibres,  and  is  sometimes  broken  into  two  or  more  pieces; 
it  is  freely  movable  upon  the  shaft,  but  rarely  is  completely  separated 
from  it  and  displaced  upward  or  backward  by  the  attached  muscles. 
Potherat'  reported  a  specimen,  found  in  the  dissecting-room,  with  dis- 
placement upward  of  four  centimetres. 

The  specimens  of  the  separation  of  the  apophysis  are  one  in  Guy's 
Hospital  museum,  Key's  case  (Fig.  183),  and  one  in  Steeveus's  Hos- 
pital,* Dublin, 

il  Journal,  Oalober  11. 19BS,  p  893. 
HOUidlSllolST. 
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It  is  worthy  of  note  that  at  least  three  of  the  epecimene  (Key, 

Waechter,  Clarke)  were  obtained  from  patients  who  died  shortly  after 

the  accident,  one  of  delirium  tremens,  one 

of  pnenmooia,  and  one,  a  young  girl,  after  a 

high  fever  lasting  nine  days.     McCarthy's 

case  seems  to  me  to  be  osteomyelitis  rather 

than  f lecture. 
Srinptoms.     The  symptoms  are  local  pain 

on  pressure,  aod  mobility  of  the  fragment 

recognizable  if  the  swelliDg  is  not  too  great. 
Most  of  the  patients  have  beeo  able  to  walk, 
thoDgh  with  pain;  and  rotation  of  the  hip 
was  painful. 

Treatment.   The  treatment  is  immobiliza- 
tion, preferably  with  the  limb  abducted  and 

rotated  outward  to  diminish  the  displacing  action  of  the  attached 
muscles.  Local  pressure  by  a  bandage  about  the  hips  has  been  used 
bat  is  probably  unimportant. 

£.  Fiactnre  of  the  Trochanter  Uinor. 

Bennett'  reports  a  specimen  of  this  fracture  in  the  museum  of  Trinity 
Coll^,  Dublin,  associated  with  a  united  iutraeapsular  fracture  of  the 
neck.  The  accompanying  illustratioo  shows  the  trochanter  detached 
with  a  small  portion  of  the  shaft.  He  adds  that  he  has  recognized  the 
^■'Bcture  in  the  living,  but  gives  no  details. 

The  only  other  specimen  or  case  that  I  know  of  is  one  referred  to 
"J  J-  Hutchinson,  Jr.,*  as  reported  by  Dr.  Fenwick,  of  Montreal :  a 
hoy,  seventeen  years  old,  leaped  upon  a  fence  and  fell  backwsird,  break- 
ing off  the  lesser  trochanter,  apparently  by  the  pull  of  the  psoas-iliucus. 
■This  was  verified  by  incision.  He  died  of  septicemia  on  the  seven- 
^nth  day.     The  specimen  is  in  tlie  museum  of  McGill  College. 


2.  FBAOTU^BS  OF  THE  SHAPT  OF  THE  FEMTTB. 

The  highest  of  the  fractures  considered  in  this  section  are  the  sub- 
'■^hanteric,  the  lowest  the  supracondyloid;  intercoudyloid  or  T-frac- 
*Ure»  will  be  described  in  the  following  section.  Exceptional  and 
'^tgiilar  forms  are  occasionally  seen,  spiral  and  oblique  fractures  in 
^hich  the  main  line  or  a  fissure  passes  from  the  ii))per  part  of  the  shaft 
J*  the  neck  and  the  trochanter,  and  even  in  which  the  upper  fragment 
"as  been  split  longitudinally  through  the  trochanter. 

Canaes.  The  causes  of  fracture  are  direct  and  indirect  violence  and 
niascular  action;  see  Chapter  III. 

Pathology.  All  the  varieties  of  fracture  that  may  occur  iu  long  bones 
sre  met  with  in  the  femur,  but  in  the  groat  majority  of  oases  the  frac- 
ture is  oblique  and  often  extremely  so,  the  obliquity  usually  correspond- 


334 

ing  to  tlie  normal  curves  of  the  bone;  that  is,  in  the  middle  part  of  the 
bone  it  runs  from  behind  forward  and  downward,  and  in  the  upper 
third  forward  and  outward.  Transverse  fracture  is  rare  in  adults,  out 
more  common  in  children. 

The  displacement  is  marked,  and  is  the  effect  of  the  fracturing  cause, 
of  the  contraction  of  the  powerful  muscles  of  the  thigh,  and  of  the 
swelling  of  the  limb  beneath  the  fascia  by  which  it  is  broadened  and 
shortened.  The  lower  fragment  usually  passes  beliind  and  to  the  inner 
side  of  the  upper  one  and  is  sometimes  rotated  outwardly;  id  addition 
there  is  angular  displacement,  the  angle  usually  being  directed  forward 
or  forward  and  outward,  but  Bometimes  backward  or  inward. 

Inclination  forward  and  outward  of  the  lower  end  of  the  upper  frag- 
ment after  fracture  in  the  upper  third  is  the  rule  and  is  roainly  due 


TnnsTeiH  (rutUK  of  tbe  Rmur.   (Goil.i.1 


to  muscular  action,  the  contraction  of  the  gluteal  muscles  and  ihe 
psoas  upon  the  upper  fragment  and  of  the  adductors  and  the  flexorsffl 
the  leg  upon  the  lower  one.  The  tendency  of  the  former  is  to  lilt  Ide 
upper  fragment  forward,  outward,  or  in  both  directions;  that  of  the 
latter  is  to  draw  the  lower  fragment  up  against  the  upper  one,  and  tliiB 
will  produce  an  angular  displacement  in  any  direction  that  is  favored 
by  the  liue  of  fracture.  The  fact  that  the  displacement  is  sometimes 
backward  or  inward  does  not  disprove  the  influence  of  the  musclw 
attached  to  the  upper  fragment,  as  has  been  argued;  the  principsi 
agency  is  the  drawing  upward  of  the  lower  fragment,  and  if  the  fng- 
ments  are  so  related  at  tlie  seat  of  f ractu  re  that  the  upper  one  is  pushed 
in  a  different  direction  from  that  in  which  its  muscles  would  draw  it  the 
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latter  mast  yield.  In  the  extreme  case  figured  by  Sir  Astley  Cooper 
(Fig.  184)  it  can  be  seen  how  great  the  angular  displacement  and  at 
the  same  time  the  overriding  can  be  under  these  circumstances.  The 
angular  displacement  necessarily  produces  shortenings  and  this  short- 
ening varies  according  to  the  angle  and^  the  angle  being  the  same, 
according  to  the  distance  of  the  fracture  below  the  neck  of  the  bone. 
In  the  same  specimen  outward  rotation  of  the  lower  fragment  is  also 
very  marked.  In  transverse  and  toothed  fractures  the  displacement 
may  be  lateral  or  angular  or  both^  and  if  the  lateral  displacement  is 
sufficient  to  free  the  fragments  they  may  override,  as  in  Fig.  185. 

Extreme  obliquity  of  the  fracture,  which  is  not  uncommon,  leads 
occasionally  to  a  complication  which  may  be  very  troublesome  and  may 
transform  a  simple  fracture  into  a  compound  one,  the  penetration  of 
the  muscle  and  sometimes  of  the  skin  by  the  sharp  end  of  the  upper 
fragment.     This  is  specially  likely  to  occur  in  fractures  of  the  lower 
third,  the  sharp  lower  end  of  the  upper  fragment  perforating  the  quad- 
riceps or  even  the  skin.     The  perforation  of  the  muscle  is  directed 
downward  as  well  as  forward,  probably  because  the  knee  is  flexed  at 
the  moment  when  it  occurs,  and  then  when  the  joint  is  straightened 
die  muscle  retracts  upward  along  the  spike  of  bone;  this  makes  it  neces- 
sary to  flex  the  knee  again  in  order  to  free  the  bone,  thus  drawing  the 
mascle  down  past  its  end.     In  these  fractures  of  the  lower  third  the 
lower  fragment  is  sometimes  tilted  (presumably  by  the  action  of  the 
gastrocnemios)  so  that  its  upper  end  is  directed  obliquely  backward, 
&nd  it  is  sometimes  split  by  a  line  of  fracture  running  between  the 
condyles.     See  Intercondyloid  Fractures. 

Other  complications  are  rare,  the  vessels  and  nerves  not  lying  in 
sufficiently  close  relations  with  the  bone  to  be  often  injured.  Miiller* 
reported  a  case  of  rupture  of  the  inner  and  middle  coats  of  the  femoral 
artery  in  a  fracture  at  the  junction  of  the  middle  and  lower  thirds; 
gangrene  threatening,  amputation  was  done;  death.  And  Selenkow^ 
reported  one  of  laceration  of  the  femoral  vein;  death  followed,  appar- 
ently the  result  of  officious  treatment.  The  danger  is  greater  in  the 
Wer  third  than  elsewhere,  and  pressure  upon  the  vessels  when  they 
are  not  torn  may  cause  gangrene  of  the  leg  either  by  its  continuance 
^^  by  the  formation  of  a  thrombus  in  consequence  of  the  bruising. 

Fissures  extending  upward  and  downward  from  the  seat  of  fracture 
3re  probably  not  infrequent,  especially  in  gunshot  fractures. 

Double  fractures  have  been  observed,  and,  according  to  Malgaigne, 
^here  is  a  specimen  of  triple  fracture  in  the  Mns^e  Dupuytren.  Double 
fracture  should  always  be  looked  for  when  the  causative  violence  has  been 
great.  Comminuted  or  splintered  fractures  are  not  uncommon,  espe- 
cially among  fractures  by  direct  violence,  and  the  splinters  may  be  large. 
The  effusion  into  the  knee-joint  which  is  observed  so  fre(]uently  in 
the  course  of  fractures  of  the  thigh  has  received  particular  attention 
since  1870,  when  Rouge,  of  Lausanne,  first  wrote  concerning  it. 
Among  those  who  have  studied  it  most  carefully  are  Gosselin,^  Berger,^ 

'  MuUer :  Deutsche  med.  Wocbenscbrift,  October  11, 1888. 

'  Selenkow :  St.  Peterabiir?  med.  Woch,,  October  8,  1888. 

*  Gooelin :  Cliniqne  de  rnOpital  de  la  ChArite.  «  Berger :  Tbdse  de  Paris,  1873. 
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Marjoliu,  Alison,'  and  Henneqiiin,'  the  two  former  attribuliog  it  to 
the  jmaange  of  extravasated  blood  into  the  joint,  tlie  third  and  fonrtb 
to  interference  with  the  return  venous  circulation,  and  the  last,  in  com- 
mon with  Verneuil  and  others,  to  an  associated  sprain.  Otliers  again 
havo  sought  the  cause  of  the  effusions  noted  in  the  later  periods  of  the 
ease  in  the  prolonged  immobility  and  the  extended  position.  Au  appre- 
ciable effusion  makes  its  appearance  in  a  majority  of  the  cases  within 
the  first  three  days  following  the  injury;  it  is 
Fio.  186.  most  prompt  in  children  and  when  the  frac- 

ture is  in  the  lower  third,  and  is  more  common 
after  fracture  by  indirect  than  after  fracture 
by  direct  violence.  It  di6ap]>earB  promptly  in 
children,  more  slowly  in  adults,  and  may  per- 
sist for  years. 

Symptoms.  The  symptoms  are  iiaio,  loss  of 
function,  abnormal  mobility,  deformity,  and 
crepitus.  As  the  bone  is  deeply  placed  under 
thick  muscles,  irregularity  in  its  outline  can- 
not be  recognize<l  by  the  touch;  angular  dis- 
placement cau  often  be  readily  rect^nized  in 
tliin  patients  by  the  eye,  but  the  method  of 
exaniinntioD  which  renders  the  best  service  in 
this  respect  is  the  comparative  measurement 
of  the  two  limbs.  The  fised  points  communly 
used  for  this  purpose  are  the  anterior  superior 
spinous  process  of  the  ilium  and  the  tip  of  the 
external  malleolus;  the  rules  for  making  these 
measuremenis  and  the  precautions  to  be  taken 
lo  guard  against  error  have  been  given  in 
Chapter  IV.  and  in  the  preceding  section  of 
this  chapter,  page  3:^0;  the  capital  point  is  to 
make  sure  that  the  two  limbs  form  the  same 
augle  with  the  pelvis,  and  the  best  method  of 
doing  this  is  to  stretch  a  tape  across  the  abdo- 
men from  one  anterior  superior  iliao  spine  to 
the  other,  and  a  sccoud  one  at  right  angles 
to  the  first  from  its  centre  downward,  bdJ 
then  to  place  the  ankles  at  equal  distances  from 
the  second  line.  The  shortening  may  vary 
from  a  small  fraction  of  au  inch  to  two,  foot, 
or  even  six  iuches. 

Abnormal  mobitity  may  be  recoguiKed  by 
placing  the  hand  uuder  the  thigh  at  the  siv* 
pected  seat  of  fracture  and  gently  lifting  i\ 
or  by  holding  the  upper  portion  of  the  thigh  down  with  one  hand  an^ 
gently  lifting  the  leg  or  moving  it  from  side  to  side  with  the  other,  W 
by  observing  whether  the  great  trochanter  moves  with  the  leg  whw 

ta  BnUeUni  de  U  Sool«U  de  (Unc 
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the  latter  is  gently  rotated.  The  examination  for  abnormal  mobility 
and  crepitus  should  be  made  very  gently,  and  should  not  be  prolonged 
if  the  latter  is  not  promptly  obtained. 

Prognosis.  Any  fracture  of  the  femur  is  a  serious  injury  to  this 
extent,  that  its  proper  treatment  makes  confinement  to  the  bed  for 
several  weeks  desirable,  that  it  will  make  it  difficult  for  a  long  time 
for  the  patient  to  get  about  even  with  crutches,  and  that  it  may  lead 
to  shortening  of  the  limb,  even  if  not  to  a  persistent  limp.  It  also 
exposes  to  the  possibility  of  a  fatal  result,  especially  in  the  aged  and 
alcoholic,  and  to  that  of  gangrene  of  the  limb  by  rupture  or  bruising 
of  the  main  vessels  or  by  pressure  upon  them. 

A  simple  fracture  without  displacement,  or  suitably  reduced,  will 
usually  consolidate  in  six  or  seven  weeks  sufficiently  to  allow  the 
patient  to  get  about  on  crutches,  and  he  will  be  able  to  bear  his  weight 
safely  upon  the  limb,  and  to  discard  the  crutches  in  three  or  four  weeks 
more.  In  exceptional  cases  the  consolidation  may  be  delayed,  and  it 
happens  occasionally  that  a  secondary  fracture  occurs  soon  after  the 
patient  first  leaves  his  bed,  usually  in  consequence  of  a  fall. 

Most  authorities  assert  that  an  oblique  fracture  of  the  shaft  of  the 
femur  cannot  be  cured  without  some  permanent  shortening.  Since  the 
time  of  Desault  the  possibility  of  a  better  result  has  been  claimed  by 
different  surgeons,  and  for  different  dressings,  but  no  method  has  yet 
won  a  general  acceptance  of  its  claim.  While  there  is  no  reason  to 
doubt  the  possibility  of  a  union  without  shortening,  and  while  I  believe 
such  union  has  been  obtained  in  some  cases,  I  do  not  believe  there  is 
any  method  of  treatment  which  can  be  depended  upon  to  secure  it  in 
any  given  case,  for  it  can  never  be  known  in  advance  whether  or  not 
the  patient  will  be  able  to  support  the  traction  and  pressure  necessary 
to  success.  Some  surgeons  have  claimed  an  actual  elongation  of  the 
limb  by  the  use  of  continuous  traction.  Although  a  certain  doubt 
18  thrown  over  such  assertions  by  the  acknowledged  difficulty  of  making 
accurate  measurements,  and  by  the  possibility  of  a  previously  existing 
inequality  in  the  length  of  the  limbs,  the  occurrence  is  not  impossible, 
however  improbable  it  may  be. 

The  persistence  of  some  shortening,  even  an  inch,  does  not  necessarily 
^nse  the  patient  to  limp,8ince  it  may  be  compensated  for  by  an  inclination 
^f  the  pelvis.  The  rigidity  in  the  knee  is  likely  to  persist  for  a  length 
^f  time  that  is  greater  if  the  patient  is  older  and  of  a  rheumatic  habit. 
.  The  prognosis  in  compound  fractures  is  particularly  grave  when  the 
*^jury  has  been  produced  by  direct  violence;  and  in  a  fracture  of  both 
thighs,  particularly  if  either  is  compound,  the  shock  is  usually  so  great 
^  to  put  the  patient's  life  in  serious  danger. 

Treatment.  The  dressings  now  in  use  for  the  treatment  of  fracture 
^f  the  shaft  of  the  femur  are  Buck's  extension,  Hodgen's  suspended 
splint,  the  long  side-splint  or  the  hip-splint,  usually  with  traction, 
^ncasement  in  plaster  of  Paris,  and  the  double  inclined  plane.  All 
have  been  described  in  detail  in  Chapter  YII.  It  remains  only  to 
^ote  their  special  advantages  and  indications. 

The  long  side-splint  without  traction  should  he  used  only  as 
^  tenn)orary  dressing  during  transport  or  for  a  few  days  at  first  when 
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the  condition  of  the  patient — delirium,  shock,  associated  injuries— con- 
traindicates  one  which  would  not  be  sufficiently  restraining,  or  the 
application  of  which  would  be  too  exhausting. 

The  long  side-splint  with  traction  may  be  used  temporarily 
later  in  the  case  if  the  patient  is  to  be  transported  to  a  distance;  it  is 
cheaper  than  a  hip-splint,  can  be  readily  improvised,  and  as  it  extends 
almost  to  the  axilla  it  insures  greater  immobilization.  Indeed,  the 
immobilization  of  the  trunk,  and  the  consequent  restraint,  is  the  objec- 
tion to  its  general  use.  In  a  somewhat  shorter  form  (Fig.  43),  extend- 
ing only  to  the  waist,  it  is  widely  used  in  England  throughout  the 
course  of  the  case.  Weed's  splint  (Fig.  44)  represents  a  highly 
developed  form,  adjustable  to  limbs  of  different  lengths  and  maKing 
traction  by  a  spring. 

**  Buck's  extension"  (Fig.  41)  is  the  method  in  general  use  in 
the  United  States  and  very  largely  in  Europe.     It  is  suitable  for  the 
great  majority  of  cases,  except. the  subtrochanteric,  is  easily  borne,  and, 
as  it  permits  a  certain  freedom  of  motion,  promotes  the  comfort  and 
well-being  of  the  patient.     It  also  permits  constant  supervision  of  the 
fracture  and  easy  recognition  of  shortening  or  angular  displacement. 
An  objection  to  it  is  that  the  patient  tends  to  turn  on  the  injured  side 
and  thus  rotate  the  upper  fragment  outward  while  the  lower  one  and 
the  foot  are  kept  upright.     This  can  be  measurably  met  by  a  small 
firm  cushion  behind  the  trochanter,  as  can  also  the  occasional  outward 
rotation  of  the  upper  fragment  by  gravity.     In  the  higher  fractures, 
too,  it  is  not  always  easy  to  maintain  as  much  abduction  of  the  limb 
as  may  be  desirable.     Siagging  of  the  fragments,  with  production  of  a 
backward  or  outward  angular  displacement,  can  be  prevented  by  cush- 
ions or  a  long  posterior  plaster  gutter. 

HodctEn's  suspended  splint  (Fig.  177)  gives  even  greater  comfort 
and  freedom,  permits  greater  variety  in  the  attitude  given  to  the  limb 
— abduction  and  flexion  for  the  higher  fractures — and  allows  the  knee 
to  be  kept  partly  flexed,  an  easier  position.  It  is  specially  advan- 
tageous in  the  older  and  feebler  patients.  I  do  not  think  it  immobilize 
the  fractures  quite  so  well  as  Buck' s  extension  does,  but  I  have  found 
no  serious  inconvenience  from  this  and  1  use  the  splint  more  and 
more  in  preference  even  to  Buck's,  and  always  in  high  fractures  and 
in  those  of  the  lower  third;  in  the  latter  because  of  the  flexion  of 
the  knee. 

Encasement  ix  plaster  of  Paris,  including  the  pelvis,  after 
having  been  widely  used  as  the  preferred  treatment  for  some  years 
after  1870,  has  now  largely  given  phice  to  continuous  traction  during 
the  first  month  or  six  weeks,  but  is  still  much  used  in  the  later  stages 
when  displacements  are  no  longer  to  be  much  feared  and  the  patient 
neeils  only  to  be  pnitei*ted  against  accident  while  he  goes  about  on 
crutches  and  awaits  complete  consolidation.  In  cases  of  delayed  union 
it  may  even  permit  tlie  patient  to  bear  part  of  his  weight  upon  the 
limb  anil  tlius  hasten  ossification  of  the  bond.  It  is  still  sometimes 
used  from  tlie  boginniuir,  aiul  the  patient  allowed  to  go  about  on 
crutches,  but  markeil  displacement  can  occur  under  such  circumstances 
and  the  chanw,  in  my  opinion,  should  not  be  taken.     The  absence rf 
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a  fixed  upper  point  of  support  makes  it  easy  for  overriding  and  angular 
displacement  to  occur. 

The  hip-splikt,  in  any  of  its  various  forms  (Figs.  187  and  188), 
meets  the  same  indications  more  conveniently,  though  more  expen- 
sively, and  as  it  can  be  combined  with  traction  (as  in  hip-joint  disease) 
it  can  be  safely  used  at  an  earlier  period  in  the  case.  It  is  especially 
convenient  in  cases  of  delayed  unioD,  for  it  relieves  the  patient  from 
coafinemeDt  to  bed. 


Sayra'B  tncUon  hlp-ipliDt. 


Pbelpe's  hip^pUnt. 


Tbe  tKtUBLB  INCLINED  PLASE  (Fig.  45)  IS  occasionally  useful  as  a 
temporary  dressing  in  very  severe  injuries  when  the  swelling  is  great 
Or  the  circulation  embarrassed;  also  in  compound  fractures  with  so 
touch  loss  of  bone  that  traction  is  not  required  to  prevent  overriding; 
t  have  recently  brought  a  very  severe  case  of  tbe  latter  kind  to  a 
Successful  result  by  its  aid  at  tbe  New  York  Hospital 

The  same  indications  can  be  met  by  a  long  anterior  uplhit  flexed  at 
the  knee  and  suspended  from  a  horizontal  bar  placed  a  s^liort  distance 
above  it  (Fig.  1!S9),  Such  a  splint  can  be  conveniently  made  of  a 
stout  iron  rod,  like  Smith's  splint  (Fig,  34),  but  it  is  better  to  have 
the  leg  horizontal;  it  permits  an  easy  change  of  the  dressings  of  the 
wound  without  disturbing  the  fragments  but,  like  the  inclined  plane, 
it  cannot  be  trusted  when  traction  is  needed  to  keep  the  fragments  in 
position. 

In  fractures  of  the  upper  third  the  thigh  should  be  flexed  and 
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abducted  in  order  that  the  lower  fragment  shall  be  in  line  with  the 
upper  one  which  usually  assumes  this  attitude,  and  for  this  the  Hodgen 
splint  is  the  most  convenient. 


Fio.  189. 


Anterior  suspended  splint,  without  traction,  in  compound  fracture. 


After  jive  or  six  weeks,  in  most  cases,  abnormal  mobility  will  have 
disappeared  or  so  far  diminished  that  traction  is  no  longer  needed; 
angular  displacement  is  then  the  only  one  that  is  likely  to  take  place, 
and  this  can  be  prevented  by  plaster-of-Paris  encasement.  If  the 
abnormal  mobility  has  wholly  disappeared  I  usually  remove  the  appa- 
ratus and  keep  the  patient  in  bed  for  a  few  days  without  any  dressing; 
then  I  apply  a  plaster  dressing,  including  the  pelvis  if  the  fracture  is 
above  the  lower  third,  and  allow  him  to  go  about  on  crutches.  After 
another  fortnight  the  plaster  is  removed. 

In  young  children  vertical  suspension  is  by  far  the  most  convenient 
and  satisfactory  method  of  treatment.  Strips  of  adhesive  plaster  are 
applied,  as  in  Buck's  extension,  to  both  legs  and  attached  by  cords  to 
a  support  immediately  above  the  child  so  that  the  pelvis  rests  lightly 
upon  the  bed  (Fig.  190).  I  have  sometimes  made  this  attachment 
elastic  by  intrcHhicing  a  rubber  cord  or  by  using  a  support  with  a  flex- 
ible arm,  but  have  found  no  great  advantage  in  it  and  some  disadvan- 
tage because  of  the  gradual  yielding.  The  fixed  support  is  also  better 
than  the  weight  and  pulley  which  are  sometimes  used.  The  position  is 
well  borne  and  makes  it  easy  to  keep  the  child  dry  and  clean.  The 
contact  with  the  bed  should  be  so  light  that  the  hand  can  be  passed 
easily  under  the  pelvis. 

In  older  children — over  ten  years — I  have  found  Buck\s  extension 
tlie  best,  and  decideilly  preferable  to  the  double  side-splint  recom- 
mended by  Hamilton,  with  whieli  it  is  difficult  to  prevent  shortening 
and  angular  displacement.  Fairly  firm  union  may  be  expected  id 
three  weeks. 

In  fractures  of  tlie  loicer  third  the  engagement  of  the  lower  end  of 
the  upper  fragment  in  the  quadriceps,  or  even  in  the  overlying  skin, 
adds  greatly  to  the  difficulty  of  reduction.     This  can  sometimes  be 
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flexing  the  hip  and  the  knee  to  a  right  angle,  thus  drawing 
lea  downward  along  the  penetrating  fragment,  and  then  com- 
le  disengagement  bv  strong  traction  in  the  axis  of  the  shaft, 
in  being  maintained.  If  this  fails  the  skin  and  fascia  must 
incised  over  the  end  of  the  fragment^  and  the  bone  diaengaged 

manipulation.  If  the  point  of  the  bone 
rated  the  skin  the  opening  shoald  be  en-  ^">-  "<'■ 

oth  to  bcilitate  the  disengagement  and 
te  the  estmvasated  blood.  The  Hodgen 
tuld  be  preferred  iu  the  treatment  of  these 

for  it   permitB  moderate   flexion  of   the 

thns  tends  to  avoid  the  tilting  of  the  lower 

which  is  so  common  when  the  knee  is  kept 

artery  is  torn  it  may  be  tied  in  the  wound; 
n  alone  is  torn  it  may  be  tied,  or,  if  not 
rely  across,  the  deep  soft  parts  may  he 
ver  it  so  as  to  oppose  escape  of  the  blood, 
ttempt  made  to  save  the  limb,  but  if  gau- 
years  amputation  must  be  done  at  oacc. 
of  both  artery  and  vein  justifies  immediate 

d  union,  if  the  fragments  are  in  a  fairly 
iHon  and  their  mobility  is  not  great,  is 
ted  ordinarily  by  plaster-of-Paris  eocase- 
;luding  the  pelvis,  and  by  bearing  some 
>ou  the  limb  with  the  support  of  crutches, 
en  union  become  solid  as  late  as  the  sixth 

ure  of  union,  when   the   position   of   the  _^_^__ 

)  is  bad  and  the  mobility  marked  after  vertical  siupenatoD  in 
our  months,  resection  of  the  ends  and  re-  cbiidren. 

it  are  required.     I  have  always  made  the 
n  the  outer  side,  cut  the  ends  square,  and  kept  tbem  in  con- 
suspended  splint  or  by  resting  the  limb  iiymn  an  inclined 

0  that  the  1^  and  lower  fragment  would  constantly  press 

1  toward  the  upper  one.  Occasionally  I  have  used  plaster 
over  the  primary  dressing  of  the  wound.  For  other  details 
:er  VIII. 


ntAOTUKBB  AT  THE  LOWER  END  OF  THE  FEiSXTR. 


group  are  here  included  intereondyloid  fractures,  separation 
irer  epiphysis,  and  fracture  of  either  condyle. 


A.  Intereondyloid  Fractures. 

ie  fractures  both  condyles  arc  separated  from  the  shaft  and 
I  other,  the  line  being  T-sha{)ed  or  Y-shaped.     The  fracture 
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is  sometimes  claseed  as  a  snpracondyloid  fracture  with  BplittiDg  of  the 
lower  fragment,  since  that  is  thought  to  be  the  mode  of  production  in 
most  cases ;  the  shaft  is  first  broken  and  then  tbe  upper  fragment  pene- 
trates and  splits  the  lower  (Fig.  192).  The  claim  that  the  fracture  U 
caused  by  a  violence  transmitted  through  the  patella  which  acts  a^  a 
wedge  and  splits  o£E  the  condyles  does  not  bear  the  teat  of  experimeal 
or  harmonize  with  the  fjict  that  in  s.  fall  the  blow  is  rarely  received 
upon  the  patella.  Trelat,'  in  an  elaborate  article  in  which  it  vas  SrsI 
sought  to  give  a  detailed  and  full  account  of  fracture  of  the  lower  end 
of  flie  femur,  points  out  that  in  six  cases  of  supracondyloid  fracluri! 


the  averse  age  waa  twenty-aeven  aud  a  half  years,  while  in  thirte^^ 
cases  of  iutercoudyloid  fracture  it  waa  forty-eight  and  a  half  yeai 
The  number  of  cases  seems  to  me  too  small  to  warrant  the  infereno^ 
that  this  difference  is  an  essential  and  constant  one. 

The  main  line  of  fracture  across  the  shaft  may  be  very  obliqae, 
in  the  common  fracture  of  the  lower  third,  but  is  usually  more  nearly' 
transverse  in  its  general  direction  with  splintering  which  makes  the 
surface  irregular,  and  lies  close  to  tiie  base  of  the  condyles. 

The  line  between  tlie  condyles  follows  the  intercondyloid  notch,  and 
is  vertical  and  antero-posterior.  In  a  case  observed  by  Nflaton  and 
reported  by  Tr6lat,'  the  mechanism  of  the  separation  of  the  condyles 
is  shown  plainly,  the  upper  fragment  being  impacted  into  the  lower 
one,  but  mainly  on  the  inner  side,  and  the  separation  of  the  condyli 
merely  a  fissure  (Fig,  1931.  Usually,  however,  the  condyles  are  con 
pletely  detached  from  eacii  other  ana  sometimes  separated  far  eoougli 

I  TnMsC:  ArcblTeaGdn^meade  MC-d.,  18»,  Vol.  U.  p.  ». 
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to  allow  the  patella  to  sink  in  between  them,  and  either  may  be  further 
displaced  backward  than  the  other,  with  a  correspondiug  rotation  of  the 
^og  BtDce  the  tibia  rctuinK  its  connection  with  them. 
The  crucial  ligaments  may  be  torn  longitudinally 
or  transversely,  and  then  the  attachment  of  the 
tibia  ia  less  close. 

The  injury  is  frequently  compound,  from  within 
ontward  by  the  end  of  the  upper  fragment,  espe- 
cially when  the  fracture  is  oblique;  dangerous  press- 
ure by  one  or  the  other  fragment  upon  the  popliteal 
vessels  is  not  uncommon,  and  the  vein  and  artery 
have  been  torn,  the  vein  the  more  frequently.  In 
one  of  my  cases — fracture  of  both  femurs  by  a  fall 
of  forty  feet,  the  patientdying  in  thirty-six  hours — 
one  fracture  was  compound  by  perforation  of  the 
muscle  and  skio  in  front  by  the  upper  fragment, 
the  other  wag  simple,  but  the  popliteal  vein  was 
torn,  and  there  was  a  large  extravasation  of  the 
blood  in  the  thigh.  In  each  the  lower  end  of  the  upper  fragment  was 
very  irregular  but  not  broken  obliquely,  and  there  was  mucii  commi- 
nution between  it  and  the  condyles;  the  compact  layer  on  the  poste- 
■^or  face  of  the  bone  was  pressed  in  toward  the  centre  as  if  the  lower 
f '"'VKraent  had  been  bent  violently  Imckward  upon  the  other. 

The  reeoguitioD  of  the  main  line  of  fracture  is  easy  by  attention  to 
the  usual  signs;  that  of  the  line  between  the  condyles  is  made  by 
Doting  the  independent  mobility  of  the  two  condyles  on  each  other 
^vlien  they  are  grasped  and  moved  backward  and  forward,  and  pain 
^^"hen  they  are  pressed  together  laterally. 

t^horteniug  of  the  limb  is  common,  but  the  sign  is  one  that  is  seldom 
'^^-^ed  for  the  diagnosis;  in  an  impacted  fracture  it  might  be  useful  in 
•-iistinguishiug  the  lesion  from  fracture  of  one  condyle  alone. 

Enlargement  of  the  knee  by  separation  of  the  condyles  ia  rare,  or 
^*t  least  is  difficult  of  recognition;  on  the  other  hand,  enlai^ement  by 
^■Cu3ion  or  hemorrhage  into  the  joint  ia  constant. 

Prognosis.  The  prognosis  is  serious  as  regards  both  the  life  of  the 
^i^^atient  and  the  integrity  of  the  joint.  Of  26  cases  collected  by  Hen- 
*^  «qiiin  7  died,  3  were  amputated,  and  16  recovered.  The  gravity  of 
*-«ie  injury  depends  mainly  upon  the  implication  of  the  joint  and  the 
^^  *aumatic  arthritis  excited  thereby,  which  may  easily  end  in  suppura- 
^^  *  on  and  which  in  anv  case  is  very  likely  to  result  in  more  or  less  stiff- 

Treatment.    As  the  tendency  to  overriding  and  angular  displacement 

^.  ^aicept  when  the  main  fracture  is  oblique)  is  not  so  marked  as  in  the 

*"*  igher  fractures,  continuous  traction  need  not  be  so  vigorous  or  so  pro- 

*<::>nged.     I  prefer  the  position  of  alight  flexion  of  the  knee  and  there- 

"^■^re  habitually  use  the  Hodgen  splint.     Or  the  limb  may  be  simply 

*«ept  on  a  double  inclined  plane,  or  suspended  by  an  anterior  splint  or 

^   wire  gutter,  or  encased  in  plaster  or  in  plaster  splints  (Fig.  194). 

Because  of  the  length  of  the  limb  above  the  fracture  and  the  more 

secure  hold  thereby  given  to  a  splint,  the  limb  may  be  put  in  plaster  or 
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in  spliatB  and  the  patient  allowed  to  leave  the  bed  earlier  than  io  other 
fractures  of  the  shaft. 

Injury  to  the  popliteal  vessels  may  necessitate  amputation.     The 
indication  is  given  by  the  appearance  of  gangrene  of  the  leg  or  by 


direct  reci^nition  of  the  injury  to  the  vessels.  It  may  be  proper  at 
the  beginning  in  a  compound  case  to  try  to  save  the  limb  by  ligature 
of  the  torn  artery  or  by  suturing  the  deep  soft  parts  over  the  vein  if 
that  is  only  partly  torn  across;  if  both  are  torn  immediate  amputation 
is  juBtihable. 

B.  Separation  of  tlie  EpipbysiB. 

Traumatic  separation  of  the  lower  epiphysis  of  the  femur  is  far  more 
frequent  than  that  of  any  other,  and  nearly  a  hundred  cases  have  bee" 
reported  and  collected  by  various  sui^ons.  The  first  paper  dealing 
specifically  with  separation  of  this  epiphysis  was  a  very  complete  o"^ 
by  Delens.'  Later  ones  are  by  J.  H.  Packard,'  J.  Hutchinson,  Jf'i 
R.  II.  Harte,*  A.  H.  Meisenbach,''  and  Charles  McBurney.' 

Although  the  epiphysis  may  not  unite  with  the  shaft  before  the 
twenty-fifth  year,  the  repiirted  eases  have  all  been  in  patients  unaer 
twenty  years  of  age. 

Cause.  The  cause  in  almost  all  eases  has  been  great  violence,  estenu" 
ing  or  al>ductiug  the  knee,  and  in  a  singularly  large  proportion  of  cas** 
it  has  been  the  engagement  of  the  leg  between  the  spokes  of  a  revolving 
wheel.  In  one  or  two  cases  the  injury  has  been  inflicted  upon  the 
infant  during  delivery  by  the  feet  and  has  then  been  attributed,  but 

'  Deleiw-  Archives  Oi-ni'inleede  MWeclne,  IB'M,  vol.  illl.  p.  272. 
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probably  incorrectly,  to  direct  traction.  In  a  few  cases  the  injury  has 
Deen  caosed  in  attempts  to  straighten  a  stiff  knee  or  in  osteoclasis  for 
deformity. 

Pathology.  The  separation,  as  is  the  rule  also  at  other  points,  takes 
place  between  the  conjugal  cartilage  and  the  diaphysis,  is  usually  com- 
plete and  clean,  but  sometimes  leaves  attached  to  the  epiphysis  one  or 
more  scales  broken  from  the  diaphysis  or  diverges  to  pass  through  a 
portion  of  the  diaphysis.  The  periosteum  is  always  freely  stripped  from 
the  shaft,  often  for  several  inches,  remaining  attached  to  the  epiphysis 
as  an  irregular  sleeve.  In  a  few  cases  the  epiphysis  has  in  addition 
been  split  longitudinally  between  the  condyles. 

The  common  displacement  is  of  the  epiphysis  forward  and  to  one 
side,  usually  the  inner,  corresponding  apparently  to  production  by 
hyper-extension  of  the  knee;  in  other  cases  it  has  been  to  the  inner  or 
the  outer  side,  doubtless  when  produced  by  abduction  or  adduction. 
lYhen  displaced  forward  it  has  also  passed  upward  upon  the  anterior 
surface  of  the  shaft.  In  a  few  cases  it  has  been  rotated  about  the  ver- 
tical axis  so  that  one  condyle  presented  in  the  popliteal  space,  in  others 
about  a  transverse  axis  so  that  the  surface  of  separation  was  directed 
backward. 

The  knee-joint  is  not  often  involved,  but  sometimes  the  capsule  is 
torn  and  the  joint  filled  with  blood  and  exudate. 

In  a  large  proportion  of  cases  the  injury  has  been  compound,  the 
lower  end  of  the  shaft  projecting  through  the  skin  on  the  side  or  in 
the  popliteal  space.  The  popliteal  veasels  have  been  torn  or,  more 
frequently,  so  pressed  upon  that  circulation  was  interrupted  or  seri- 
ously diminished.  In  one  case  a  popliteal  aneurism  appeared  several 
years  later  and  was  attributed  to  the  accident. 

In  some,  even  of  the  cases  which  were  not  compound,  suppuration 
has  ensued;  in  others  the  pressure  of  the  end  of  the  fragment  has 
caused  the  skin  to  slough,  and  in  others  gangrene  of  the  leg  followed. 

In  a  few  cases  of  recovery  without  displacement  arrest  or  diminution 
of  growth  has  been  observed.  Puzey^  noted  in  a  lad  sixteen  years  old 
at  the  time  of  the  accident  shortening  of  one  inch  three  years  later. 
In  other  cases  examined  with  reference  to  this  point  growth  has  not 
been  interfered  with. 

Symptoms.  Examination  under  anaesthesia  should  make  it  possible, 
unless  the  swelling  is  too  great,  to  establish  the  identity  of  the  two 
fragments  and  their  relations  to  each  other,  to  recognize  that  one  is  the 
lower  end  of  the  shaft  and  the  other  the  epiphysis  in  normal  relations 
with  the  tibia.  This  excludes  dislocation;  and  then  the  distinction, 
not  a  practically  important  one,  between  low  fracture  through  the  sliaft 
and  separation  of  the  epiphysis  is  made  by  the  character  of  the  crepitus 
— bony  in  one  case,  cartilaginous  in  the  other — the  age  of  the  patient, 
and  the  relations  of  the  line  of  fracture  to  the  adductor  tubercle  which 
immediately  adjoins  the  conjugal  cartilage. 

When  the  injury  is  compound  the  denudation  of  the  shaft  and  the 
regular,  slightly  curved  surface  of  its  end  demonstrate  its  character. 

1  Puzey :  Liverpool  Medlco-Chirurglcal  Journal,  January,  1S85.  p.  41. 
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Rupture  of,  or  pressure  upon,  the  artery  is  shown  by  the  absence  of 
pulsation  in  the  vessels  below;  rupture  of  the  vein  might  be  suspected 
if  the  bleeding  was  profuse  and  venous,  but  could  be  demoDstrated  only 
by  direct  inspection. 

Treatment.  The  recorded  cases  show  a  very  large  proportion  of  am- 
putations, primary  or  secondary,  and  of  deaths  from  shock,  infection, 
and  operation,  but  it  seems  reasonable  to  believe,  especially  in  view  of 
some  of  the  later  cases,  that  the  future  will  show  much  better  results. 
Patients  have  suffered  in  the  past  both  from  infection,  which  can  now 
be  more  generally  avoided,  and  from  a  consequent  reluctance  to  take 
the  chances  of  conservative  treatment  in  compound  injuries  or  to  make 
an  incision  in  the  simple  ones  in  order  to  effect  reduction.  Some  of 
the  amputations  have  clearly  been  justified,  and  will  still  be  justified 
in  similar  cases,  by  the  extent  of  the  injury  to  the  soft  parts,  but  I 
feel  sure  that  a  much  larger  proportion  of  the  compound  injuries  will 
be  successfully  treated  with  preservation  of  the  limb,  and  of  the  simple 
ones  with  restoration  of  form  and  function.  Dr.  McBumejr's  two 
cases  are  particularly  encouraging. 

If,  in  a  simple  case  uncomplicated  by  injury  to  the  vessels,  complete 
reduction  of  the  displacement  cannot  be  made  by  traction  and  manip- 
ulation, it  would  be  not  only  proper,  but,  I  think,  imperative,  to  expose 
the  fracture  by  a  longitudinal  incision,  preferably  on  the  outer  side  in 
front  of  the  tendon  of  the  biceps,  in  order  to  overcome  the  obstacle, 
which  would  doubtless  be  the  interposed  periosteum  and  perhaps  some 
muscular  bundles. 

In  a  compound  case  free  enlargement  of  the  wound  in  the  skin  and 
fascia  would  probably  make  reduction  possible  without  the  aid  of  resec- 
tion of  the  end  of  the  shaft.  If  the  injury  to  the  vessels  is  such  that 
the  vitality  of  the  limb  cannot  be  preserved,  amputation  must  be  done, 
and  it  should  be  as  low  as  the  condition  of  the  soft  parts  will  permit, 
that  is,  through  or  a  short  distance  above  the  fracture.  It  seems  even 
possible  that  in  some  cases  the  amputation  might  be  done  a  short  dis- 
tance below  the  knee  so  as  to  preserve  that  joint  to  the  patient. 

C.  Fracture  of  Either  Condyle. 

Fracture  of  a  single  condyle  may  be  caused  by  direct  violence,  as  in 
a  fall    upon   the  bent  knee,  or  by  avulsion,  the  force  being  exerted 
through   one  of  the  lateral    ligaments   to  tear  off   one   condyle  bj 
bending  the  leg  toward  the  opposite  side,  or  by  the  direct  pressure  ot 
the  head  of  the  tibia  against  the  condyle  on  the  side  toward  which  tie 
leg  is  bent.     In  a  case  reported  by  A.  H.  Crosby*  the  fracture  was 
caused  by  a  twist  of  the  leg  while  the  patient,  a  youth  of  twenty-one 
years,  was  resting  his  entire  weight  upon  it. 

The  specimens  of  fracture  of  a  single  condyle  are  not  numerous,  bat 

they  show  that  the  line  may  run  for  a  considerable  distance  upward 

^m  the  intercondyloid  notch  so  that  the  fragment  terminates  above  m 

ig  point,  or  it  may  turn  abruptly  above  the  edge  of  the  articular 

1  Crosby :  New  Hampshire  Journal  of  Medicine,  1857. 
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cartil^^  toward  the  side  of  the  bone,  as  id  Fig.  195,  which  represents 

a  spedmen  given  to  the  Dnpuytren  Museum  by  Veroeuil;  in  tnia  case 

the  perioeteum  on  the  inner  side  and  the  crucial  ligaments  were  untorn 

and  the  fragment  was  not  displaced.' 

The  fragment  may  be  displaced  upward,  or  to  one  aide,  or  it  may  be 

swung  around  so  as  to  lie  partly  behind  or  partly  in  front  of  the  femur, 

nsually  the  former.     As  it  remains  attached  to 

the  tibia  the  first  and  third  displacements  are  fwim. 

indicated  by  tite  posture  of  the  leg,  the  second, 

which  is  very  rare,  by  the  greater  breadth  of  the 

knee. 
As  the  displacement  is  usually  slight,  and  the 

connectioDs  untora,  the  injury  may  easily  be  over- 
looked, or,  if  suspected,  not  recc^ized  with  cer- 
tunty.  Id  a  case  under  the  care  of  Gtosselin 
(quoted  by  Trglat)  the  patient  was  treated  for 
more  than  a  month  for  a  supposed  arthritis  of  the 
knee;  he  grew  weaker  daily  and  died  of  exhaua- 
tion.  At  the  autopsy  the  joint  was  found  full  of 
pus  and  one  of  the  condyles  broken.  The  frag- 
ments were  in  exact  apposition,  but  there  was  no 
sign  of  repair,  llie  du^nosis  must  be  made  upon 
tie  localized  p(un>  ecchymosia,  lose  of  function, 
ud  abnonnal  mobility  and  crepitus,  recognized 
by  direct  maDimilation  of  the  condyle  or  by 
DMving  the  1^  laterally  or  in  the  direction  of  flexion  and  extension. 
The  reported  cases  show  a  remarkable  variety  in  their  course  and 
tenninationa.  Some  patients  have  recovered  without  greater  reaction 
tban  would  be  expected  after  a  simple  non-articular  fracture;  in  others 
the  joint  has  suppurated,  and  the  case  has  terminated  fatally;  in  Dr. 
Crosby's  case  the  fragment  was  removed  six  months  afterward,  by 
operation,  and  the  patient  made  a  complete  recovery;  and  in  a  case 
first  seen  by  Hamiltou  three  months  after  the  injury,  the  fragment 
'Attained  ununited  and  could  be  moved  upward  half  au  inch  with  dis- 
tinct crepitus  and  pain  by  flexing  the  knee.  During  the  next  two  years 
*he  usefulness  of  the  limb  increased  steadily. 

Treatment.  The  treatment  consists  in  reduction  of  such  displacement 
^  may  exist  by  acting  upon  the  fragment  through  the  lateral  ligament 
*od  the  leg,  and  prevention  of  its  recurrence  by  keeping  the  leg  fixed 
>n  the  position  to  which  it  has  been  brought  in  making  the  reduction. 
Aa  the  lateral  ligaments  are  tense  when  the  knee  is  extended,  and  relaxed 
when  it  is  Sexed,  the  extende<l  position  is  the  one  which  gives  most 
pecurity.  The  objection  ui^ed  by  Malgaigne,  that  it  favors  ancliylosis, 
la,  I  think,  unfounded:  we  know  that  the  common  cause  of  anchylosis 
lies  in  the  severity  or  the  prolongation  of  an  arthritis,  not  in  the  [wsi- 
tioD  in  which  the  joint  is  kept.     In  the  flexed  position  of  the  knee  a 

alight  displacement  upward  of  the  fragment  could  occur  easily,  and  it 

Tvoolfl  certainly  pass  unrecognized  so  long  as  the  position  was  kept, 

1  Trtlftl:  Loo,  oil,,  p.  69. 
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and  would  show  itself  in  abduction  or  adduction  of  the  leg  as  soon  as 
it  was  extended.  I  prefer,  therefore,  to  treat  a  case  in  the  extended 
position  upon  a  posterior  splint  or  in  a  plaster  bandage.  After  three 
or  four  weeks  the  knee  may  be  partly  flexed  if  the  fragment  has  lost 
its  mobility. 

Massage  is  useful  to  shorten  the  period  of  convalescence  and  hasten 
the  restoration  of  function.  Incision  of  the  joint  for  the  removal  of 
a  lar?e  amount  of  blood  from  it  could  probably  be  safely  done  and 
would  diminish  the  chance  of  limitation  of  motion. 


CHAPTER    XXIV. 

FRACTUKES  OF  THE  PATELLA. 

According  to  published  records  fractures  of  the  patella  represent 
from  one  to  two  per  cent  of  all  fractures.     They  are  much  more  fre- 
quent in  men  than  in  women^  and  in  middle  life  than  in  childhood  or 
old  age.     The  youngest  of  Malgaigne's  patients  was  eleven  years  old, 
and  he  knew  of  no  other  younger  than  seventeen  years.    The  youngest 
patient  in  the  127  cases  collected  by  Hamilton  was  five  years  old,  and 
the  fracture  was  very  different  from  the  usual  one  since  only  a  small 
piece  was  broken  from  the  margin  of  the  bone  by  a  direct  blow;  his 
next  youngest  case  was  sixteen  years  old,  and  in  this  also  the  fracture 
was  by  direct  violence.     Dittmer*  reports  one  in  a  boy  nine  years  old. 
Causes.    The  cause  may  be  direct  or  indirect,  a  blow  or  a  fall  upon 
the  patella  or  the  sudden  vigorous  contraction  of  the  quadriceps  femoris, 
or  the  sudden  flexing  of  the  knee  against  the  opposition  of  the  quadri- 
ceps.    The  statistics  that  have  been  collected  to  show  the  relative  fre- 
quency of  these  varieties  vary  widely  and  are,  I  think,  untrustworthy 
because  of  the  difficulty,  or  rather  the  impossibility,  in  many  casea  of 
recognizing  the  mode  in  which  the  fracture  has  been  produced.     The 
patient  slips  or  stumbles,  makes  an  effort  to  save  himself,  falls,  and 
the  patella  is  found  to  be  broken.     He  is  unable  to  say  whether  he 
struck  upon  the  patella  or  upon  the  tuberosity  of  the  tibia,  whether 
directly  in  front  or  upon  the  side,  or,  and  this  I  have  often  met  with, 
he  asserts  that  he  fell  upon  the  patella  because  he  knows  it  is  broken, 
5ind  cannot  understand  that  the  lesion  could  have  been  produced  in  any 
other  way.     If  the  examination  is  pushed,  and  the  question  asked, 
^*  How  do  you  know  it?"  the  answer  is  often,  ^^  Why,  it  nucst  have 
been  so." 

My  own  conviction  is  that  the  efficient  agent  in  the  great  majority 
of  cases  is  the  contraction  of  the  quadriceps,  either  directly  or  hy  the 
opposed  flexion  of  the  knee,  and  the  grounds  for  this  belief  are  the 
numerous  cases  in  which  this  mode  of  production  can  be  clearly  demon- 
strated, the  practical  impossibility  of  producing  any  but  a  comminuted 
fracture  experimentally  by  direct  violence,  and  the  position  of  the 
patella,  which  is  such  that  the  blow  is  rarely  received  upon  it  in  a  fall. 
The  question  whether  muscular  contraction  breaks  it  by  direct  trac- 
tion or  by  bending  it  over  the  convexity  of  the  condyles  is  of  purely 
academical  interest,  and  in  most  cases  it  cannot  be  answered  ]iositively 
because  the  position  of  the  bone  at  the  moment  of  fracture  with  refer- 
ence to  the  condyles  cannot  be  known.    In  a  few  cases  the  fracture  has 
been  caused,  beyond  question,  by  simple  traction  without  bending  or 
cross-strain,  as  in  a  case  reported  by  Garreau^  in  which  a  second  frac- 

^  Dittmer:  LaDgenbeck'e  Arcblvefl,  vol.  lli.  -  Garreau :  Revue  Medlco-Chirurg.,  1853,  p.  375. 
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by  I 
after  tne  first  fracture  bad  healed  witlj  a  Be]>aration  of  four  ceDtimetres 
(1  If  inches).     In  others  it  is  equally  certain  that  the  traction  of  the  liga- 
mentoni  patellae  wag  inclined  somewhat  backward  from  the  vertical  axis 
of  the  patella,  the  fracture  taking  place  when  the  Hmb  was  partlj'  flexed. 

The  common  clinical  form  is  a  vigorous  contraction  of  tlie  quadri- 
ceps, either  simply  in  voluntary  use  of  the  Hmb  or  aided  by  forced 
flexion  of  the  knee  by  forces  which  overcome  the  op)x>8ition  of  the 
muscles.  Thus,  a  man  jumps  and  breaks  tlie  patella,  or  he  fails  in  an 
effort  to  avoid  a  fall  and  the  leg  is  bent  under  him,  or,  as  in  a  ease  of 
my  own,  he  seeks  to  push  a  heavy  box  with  his  foot  resting  against  its 
side  and  the  knee  partly  flexed,  the  foot  slips  down,  the  flexion  of  the 
knee  is  sharply  increased  thereby,  and  the  bone  is  broken.  This  forcible 
flexion  is  a  frequent  cause  of  early  refracture  while  motion  is  still 
limited  and  the  descent  of  the  upjier  fragment  prevented  by  adhesions 
or  periarticular  thickening. 

In  a  few  cases  there  is  reason  to  think  that  a  blow  upon  the  bone 
has  cracked  it  or  orginated  some  process  in  it  by  which  its  complete 
fracture  by  muscular  action  shortly  afterward  was  made  easy. 

Pathology.  In  the  great  majority  of  cases  by  indirect  violence  the 
fracture  is  transverse  or  slightly  oblique,  and  usually  at  or  just  below 


the  middle  of  the  bone;  sometimes  it  lies  very  near  one  end  of  the 
bone,  especially  the  lower,  and  once  or  twice  I  have  seen  it  crossing  and 
separating  only  tlie  upper  inner  comer.  I  have  occasionally  seen  the 
lower  fragment  split  longitudinally,  and  I  have  seen  one  case  (Fig. 
196)  in  which  on  ing|>ectiou  through  an  incision  the  surface  of  fracture 
was  found  to  be  very  oblique  downward  and  backward  and  was  also  ' 
curved  downward  on  the  anterior  aspect.  Parke'  reports  a  somewhat 
similar  one  seen  two  months  after  the  accident;  the  injury  was  apjur- 
ently  caused  by  direct  lateral  pre8,9ure,  and  the  upper  and  posterior 
fragment,  comprising  nearly  half  the  bone,  lay  wholly  above  the  other. 
Vertical,  comminuted,  and  some  oblique  fractures  are  due  to  direct 
violence,  and  rarely  show  much  displacement. 
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The  displacement  after  transverse  fracture  is  ordinarily  well  marked, 
its  d^ree  being  modified  by  the  extent  to  which  the  periosteum  and 
lateral  expansions  are  torn.  Occasionally  there  is  none.  The  separa- 
tion, which  may  be  an  inch  or  more,  is  due  in  part  to  the  retraction  of 
the  quadriceps  and  the  tension  of  the  fascia  lata  and  in  part  to  disten- 
tion of  the  joint  by  blood  and  exudate.  While  the  injury  is  fresh  the 
quadriceps,  even  when  actively  contracted,  can  rarely  separate  the  frag- 
ments for  more  than  a  short  distance  when  the  knee  is  fully  extended 
and  the  hip  somewhat  flexed.  Later,  if  the  fragments  remain  ununited, 
the  gradual  shortening  of  the  muscles  increases  the  interval. 

A  third  cause,  which  acts  less  promptly,  is  the  gradual  retraction  of 
die  ligamentum  patellae;  in  one  of  Malgaigne's*  old  cases  it  was  short- 
ened one-half,  measuring  only  three  centimetres,  and  in  one  reported 
by  Brunner*  it  was  shortened  from  five  and  a  half  to  one  and  a  half 
centimetres. 

Occasionally  the  lower  fragment  is  so  rotated  that  its  fractured  sur- 
face is  directed  forward. 

The  other  displacements  are  more  readily  recognizable  later.  They 
are  lateral  displacement  and  angular  displacement,  the  angle  pointing 
forward,  backward,  or  to  one  side.  Lateral  angular  displacement 
appears  to  be  commonly  the  result  of  uneven  stretching  of  the  fibrous 
union  after  the  patient  begins  to  use  the  limb;  anterior  angular  dis- 
placement is  not  only  produced  by  the  pressure  of  pads  or  bandages 
above  and  below  the  fragments  when  the  latter  are  in  contact,  or  nearly 
so,  but  it  is  also  the  inevitable  effect  of  separation  by  distention  of  the 
joint,  and  may  apparently  be  caused  by  cicatricial  retraction  of  the 
lateral  soft  parts.  I  have  seen  in  skiagrams  the  upper  fragment 
turned  so  that  its  factured  surface  was  directed  backward.  (Plate 
XIV.,  fig.  1.) 

The  associated  injuries  to  the  soft  parts  have  become  well  known 
through  the  opportunities  for  direct  inspection  furnished  by  frequent 
resort  of  late  to  open  arthrotomy  in  treatment.  They  involve  the 
fibro-periosteal  envelope  of  the  front  of  the  bone,  the  lateral  expan- 
sions and  capsule  on  the  sides,  and  the  fascial  expansions  downward. 

The  fibro-periosteal  layer  on  the  front  of  the  bone  is  usually  torn  at 
a  level  different  in  part  from  that  of  the  fracture  and  rather  irregularly, 
90  that  it  projects  from  the  edge  of  one  or  the  other  fragment,  usually 
the  upper,  as  a  ragged  fringe,  sometimes  fully  half  an  inch  wide,  which 
drops  over  the  fractured  surface  and  is  thus  interposed  between  the 
fragments  when  they  are  brought  together.  Macewen  was  the  first  to 
call  special  attention  to  this  fringe  and  to  suggest  that  it  might  be  a 
bar  to  close,  firm  union.  It  is  sometimes  notably  supplemented  by  one 
or  more  long  strips  of  fascia  (I  have  seen  them  more  than  four  inches 
long)  attached  to  the  upper  fragment  and  drawn  up  from  the  region 
immediately  below,  lying  curled  up  in  the  joint  between  the  fragments. 
The  lateral  expansions  and  the  capsule  are  freely  torn  on  each  side 
transversely,  except  in  the  rare  cases  without  separation. 
The  fracture  may  be  made  compound  by  direct  violence  or  l)y  tearing 

1  Malgaigne:  Atlas,  Plate  xiv..  Fig.  4,  and  p.  17. 

s  Branner:  Deutsche  med.  Wocbenscbrift,  May  17, 1888. 
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of  the  BkiD  in  the  SG|)ar&tioa  of  iho.  fmgDients  when  it  bas  become 
adlierent  to  the  patelia  by  au  iuflarumatory  or  cicatricial  process.  The 
coinmou  instaaces  of  the  latter  are  in  refracture,  especially  after  opera- 
tive treatment  of  the  first  fracture;  much  more  rarely  in  a  primary 
fracture  after  a  wound  of  the  skin  which  has  not  entirely  healed. 

Bymptoms.  In  fractures  by  muscular  action,  with  or  without  a  fall, 
a  sharp  crack  may  be  heard  and  the  patient  is  usually  unable  to  use  hia 
limb.  In  a  few  cases  he  has  walked,  and,  indeed,  in  most  it  is  possible 
to  walk  backivard,  keeping  the  knee  extended  by  the  pressure  of  the 
heel  on  the  ground,  or  even  to  walk  forward  if  the  uninjured  Umb  is 
advanced  and  the  other  swung  up  to  it  but  not  beyond  it. 

The  knee  becomes  promptly  swollen  by  an  effusion  of  blood  or 
synovia  into  it  and  by  tumefaction  of  the  soft  jiarts,  especially  if  a 
blow  has  been  received  upon  it,  and  the  two  fragments,  separated 
usually  by  a  well-marked  interval,  can  be  made  out  and  their  inde- 
pendent mobility  recognized.  This  mobility  may  be  very  slight  if  the 
fragments  are  close  together.  Crepitus  can  often  be  felt  when  the  frag- 
ments are  pressed  together. 

The  subjective  symptoms  are  moderate  pain  when  the  limb  is  at 
rest,  increased  by  movement  and  by  pressing  tlio  fragments  together 
and  by  pressure  along  the  edge  of  a  fragment,  and  inabib'ty  actively 
to  extend  the  leg  or  to  raise  the  heel  from  the  bed.  It  must  be  remem- 
bered that  in  rare,  entirely  exceptional,  cases  the  fibrous  covering  of  the 
bone  may  remain  untorn  and  constitute  a  sufii- 
F>o.  IKS.  cient  connection  between  the  fragments  to  make 

a  limited  use  of  the  limb  possible. 

In  vertical  or  comminuted  fractures  the  siga^ 
recognized  by  palpation  will  vary  in  accordance 
with  the  differences  in  the  lines  of  the  fracture, 
and  in  the  former  active  extension  will  be  pre- 
vented only  by  the  |>ain  attending  ibe  effort. 

Course  and  Tenninatioii.  The  region  swells 
promptly,  ]>art]y  by  reaction  of  the  overlyiDg 
soft  ])arts,  partly  by  the  distention  of  the  joint 
by  blood  and  sj'uovia;  the  swelling  can  be  largely 
prevented  or  rapidly  reduced  oy  methodintl 
pressure,  preferably  by  an  elastic  Ixindage. 

If  the  fragments  are  kept  fairly  well  together 
and  if  neilher  is  tilted  a  fibrous  bond  forms  lie- 
tween  them  which  may  ossify  wholly  or  in  part 
if  the  contact  is  very  exact  (Fig.  198  and  PUtes 
XIII.  and  XV.),  but  which  in  cases  not  treated 
by  operation  almost  always  remains  tibroua  and 
usually  lengthens  somewhat  under  use  during  the  first  few  months. 
Even  in  some  operative  cases  which  have  again  come  to  direct  inspec- 
tion after  many  months  the  union  which  was  so  close  that  do  inde- 
pendent mobility  could  be  recognized  has  been  found  to  be  SbroDs. 
Most  of  the  skiagrams  I  have  taken  have  shown  bony  union  only  in 
the  posterior  half  or  three-fourths.  They  also  show  an  angular  dis- 
sement  producing  a  slight  concavity  of  the  articular  surface  whichj 
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three  months  after  PenoBleBl  Suluro  of  Fracluro. 


'''H.  l.-Fmietupe  of  Patella,  9  months  oLd  .    ailer  Treatment  by  Slraighl  Spin 


Fla-  S—FmcluFe  of  Pi 


^H       according  to  Chaput,'  favors  full  restoration  of  function.    If  the  frag- 
^M       meats  are  not  kept  together,  or  if  one  is  turned  so  that  its  fractured 
^M       surface  is  directed  forward  or  backward,  the  union  between  them  is  by 
^M       a  bond  formed  mainly  by  the  overlying  soft  parts  (Fig,  1  i)9),  but  some- 
^H       times  by  a  thicker  one  apparently  of  new  formation  (Fig.  200);  it 
^m       seems  probable  that  the  latter  form 
^r       is  produced  by  the  elongation  of  a 
sborter  bond  formed  under  favor- 
able conditions  of  proximity  and 
position. 

Hypertrophy  of  the  fragments 
irt  frei]ueutly  noticed  and  some- 
ti  nies  appears  mechanically  to  limit 
Hexion  of  the  knee;  occasionally 
iileobony  nodules,  sometimes  quite 
large,  form  within  the  connecting 

On   the   first    attempts   to   nse 

tbe  limb,  whether  theae  are  made 

promptly  or  only  after  a  month  or 

two,  the  joint  is  found  to  be  very 
stiff,  but  usually  the  range  in- 
oreasfts  qnite  rapidly  and  full  ac- 
tive flexion  and  extension  are  ulti- 
mately re-established.  In  a  cer- 
tain, not  large,  proportion  of  cases 
toere  is  notable  loss  of  function  : 
Cither    inability  fully  to   flex,  or 

almost  complete  loss  of   active  ex-       BepniBtion.   aflcr    fraplure 

tension  although  the  joint  is  freely  "'  u>e  paieiiii. 
■Movable,  or  inability  to  make  com-  ""'*™  "  "'^ 
I*lete   active   extension,  the  limb 
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*^maining  slightly  flexed. 

These  disabilities  coincide 
-Tying  conditions  of  thefragr 

'^escril^. 


,'ith  and  presumably  de[)end  upon  the 
ents  and  uniting  bond  which  have  lieen 

Juability  to  flex  appears  to  be  largely  due  to  retraction  of  the  portion 
*^^  the  cajraule  attached  to  the  upper  fragment  and  of  the  fawia  lata  on  the 
**,**  ter  side,  especially  of  the  upper  side  of  the  rent  in  the  lateral  expan- 
?**^ti,  and  sometimes  to  enlai^ment  of  the  patella,  itself  the  result  of 
^  .>^  pertrophy  of  the  fragments  or  of  a  short  stiff  lx)nd  between  them 
^^T  «iich  makes  the  bone  too  long  to  turn  over  the  curve  of  the  condyles. 
^^~ ^straction  of  the  ijuadriceps  seems  uot  to  be  an  important  factor  in 

*  «s  disability.     (See  also  the  section  on  Disability  After  J'racture.) 

—  Loss  of  active  extension,  when  marked  and  when  combined  with 

^^^;w  flexion,  is  due  to  insnflieient  union  between  the  fragments  and  the 

*^^spnoeof  complementary  fascial  connections  between  the  tjuadriceps 

*^J  the  leg,  such  as  are  found  in  some  cases.     It  is  remarkable  that 

Cb*pul :  Thi-ie  6i:  Paris,  ISBG,  and  Bull,  de  la  Sac,  Ad&I,,  April,  188X,  p.  459. 
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this  lose  interferes  so  sliglitly  with  ordinary  use  of  the  limb  io  most 
cases;  the  patients  often  walk  easily  and  securely,  although  they  are 
exposed  to  fall  whenever  their  weight  rests  only  od  the  partly  flexed 
limb.  They  seem  instinctively  to  depend  upon  the  sound  limb  when- 
ever the  use  of  the  damf^d  one  would  be  unsafe.  There  is  difficulty 
in  going  up  and  down  stairs  and  in  rising  from  a  seat.     In  the  case 


itagmeDU  aOeT  tactura  of  tbe  palellft. 


represented  in  Fig.  201  tbe  patient  claimed  not  to  be  aware  of  any 
noteworthy  defect  in  the  limb  although  active  extenaion  was  almost 
entirely  absent. 

The  coiumoQ  defect  is  slight  limitation  of  active  extension,  the 
patient  being  unable  to  raise  the  heel  from  the  bed  without  first 
slightly  flexing  the  knee. 

Degeneration  of  the  quadriceps  in  direct  consequence  of  the  trauma 
has  been  alleged  as  a  cause  of  diminution  of  the  power  of  active  exten- 
sion, and  lias  been  used  as  an  argument  for  early  resort  to  massage. 

Rupture  of  the  uniting  band  or  bone  ("refracture")  is  not  infrequent; 
in  the  first  few  months,  or  oven  much  later  when  flexion  has  remained 
limited.     The  cause  is  always  forcible  flexion  of  the  knee  beyond  tbe 
range  that  has  been  acquired,  as  in  a  fall;  it  has  occasionally  been 
caused  by  the  surgeon  in  an  attempt  to  increase  the  range  by  passive 
motion.     The  mechanism  is  tlic  pulling  away  of  the  lower  fragment, 
the  corresponding  descent  of  the  upper  being  prevented  by  tne  pre- 
viously mentioned  conditions.     Occasionally  the  soft  parts,  incluaing 
the  skill,  have  been  so  adherent  that  the  rupture  has  involved  them 
also,  thus  freely  opening  the  joint.     In  the  past  such  an  accident  waa 
frequently  followed  by  suppuration  of  the  joint  and  the  consequent 
loss  of  limb  or  life.     This  t'omplic.ition  is  more  likely  to  happen  wlw 
the  skin  over  the  fracture  has  been  incised  in  o|>erative  treatment. 

Fracture  of  a  fragment  has  occurred  in  a  few  cases. 

The  course  of  a  compound  fracture  depends  on  the  occurrence  or 
avoidance  of  infection;  if  it  is  avoided  the  course  and  termi nation u* 
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practically  those  of  simple  fracture;  if  it  occurs  it  creates  serious  risk 
to  life  and  limb,  leading  to  anchylosis  or  amputation. 

Treatment.  The  obstacles  to  apposition  of  the  fragments  and  their 
close  reunion  are  the  pull  of  the  quadriceps,  the  distention  of  the  joint, 
and  the  interposition  of  the  fibro-periosteal  fringe  or  aponeurotic  shreds. 
Later  causes  of  limitation  of  function  are  adhesions  and  retraction  of 
the  soft  parts  of  the  joint,  hypertrophy  of  the  fragments,  and  possibly 
degeneration  of  the  quadriceps. 

The  numerous  methods  of  treatment,  which  respectively  seek  more 
or  less  specifically  to  remove  one  or  another  obstacle  or  late  conse- 
quence, may  be  grouped  as  operative  and  non-operative^  including  in  the 
former  those  in  which  the  fragments  are  mechanically  fastened  together 
either  after  open  arthrotomy  or  by  means  introduced  subcutaneously  or 
acting  temporarily  or  permanently  through  the  punctured  skin;   in 
short,  those  which  distinctly  involve  the  chance  of  infection  of  the  joint. 
The  points  to  be  considered  in  choosing  between  these  two  main 
methods  are  that  a  long  experience  has  shown  that  non-operative 
methods  furnish  in  the  great  majority  of  cases  in  which  they  are  prop- 
erly used  a  result  which  is  functionally  satisfactory  even  if  the  union 
of  the  fragments  is  not  close,  that  most  of  the  failures  are  apparently 
due  to  unfitness  of  the  method  chosen  or  its  faulty  use,  that  only  in  a 
small  proportion  of  cases  are  the  conditions  such  as  to  make  a  bad 
result  inevitable  without  resort  to  operative  methods,  and  that  most  of 
the  later  causes  of  limitation  of  function  are  equally  active  after  either 
method  of   treatment.     That   direct   mechanical   approximation  and 
maintenance  of   the  fragments,  if  the  dangers  of   the  operation  are 
escaped,  practically  annuls  or  ensures  the  removal  of   the  primary 
obstacles  in  all  cases,  notably  hastens  the  restoration  of  function,  and 
probably  makes  that  restoration  more  complete  in  some  cases,  besides 
^king  it  possible  in  those  in  which  otherwise  it  would  certainly  fail 
^  be  obtained,  cannot  be  denied.    On  the  other  hand,  operation  exposes 
^infection;  and  if  infection  occurs  the  result  is  almost  certain  to  be  a 
stiff  joint,  amputation,  or  death.  In  short,  it  takes  less  time  and  makes 
^  good  result  more  certain,  but  some  of  its  failures  are  disastrous  to  an 
extent  far  beyond  that  of  non-operative  failures. 

If  there  was  no  risk  in  an  open  operation  it  would  deserve  selection 
^n  almost  every  case,  if  only  because  it  makes  possible  the  removal  of 
tnose  certain  causes  of  failure  which  are  sometimes  present  and  cannot 
otherwise  be  recognized  and  removed,  such  as  tilting  of  the  fragments 
^ud  the  interposition  of  bundles  of  fascia.  The  propriety  of  resort  to 
operation  turns,  therefore,  in  the  absence  of  special  reasons,  upon  the 
Measure  of  safety  with  which  it  can  be  done,  and  while  I  believe  that 
^rtain  methods,  when  surrounded  by  every  precaution,  can  be  em- 
ployed with  an  assurance  of  success  that  justifies  resort  to  them,  and 
^'hile  I  habitually  use  them,  yet  1  have  never  taught  them  as  routine 
practice,  but  on  the  contrary  have  strongly  advised  against  their  use 
Except  by  those  who  can  bring  to  them  not  merely  experience  in  oper- 
ating but  also  the  fiabU  of  taking  surgical  precautions  and  the  aid  of 
drained  assistants  who  have  the  same  habit,  who  are  practising  those 
precautions  daily;  in  short,  the  personnel  of  an  active  surgical  hospital 
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service.  I  do  uot  mean  that  any  one  of  the  many  operative  methods 
proposed  and  used  can  be  done  with  this  assurance  of  success,  but  only 
that  the  one  with  which  I  am  familiar,  and  which  now  (February, 
1898)  I  have  used  in  more  than  seventy  cases  without  accident,  con  be  so 
done,  and  that  only  liecause  it  is  freer  than  most  operations  from  those 
more  or  leas  unavoidable  causes  to  which  we  attribute  our  disasters,  I 
refer  especially  to  the  difficulty  of  making  the  bauds  clean.  The  gen- 
eral practitioner,  and  even  the  occasional  surgeon,  is  not  only  fully 
jiistijied  in  using  a  nou-operati ve  method  but  ought  to  do  so;  and  he 
can  feel  assured  that  the  methods  at  his  command  justify  the  expecta- 
tion  of  a  satisfactory,  even  if  not  perfect,  result. 

1.  Non-operative  Treatment.  The  opposing  factors  specially 
sought  to  be  controlled  by  most  of  the  methods  are  the  eSusioii  in  the 
joint  and  the  action  of  the  quadriceps  to  create  or  maintain  separation. 

The  production  of  the  effusion  may  be  opposed  by  systematic  press- 
ure or  cold;  its  absorption  may  be  hastened  by  pressure  or  massage,  or 
it  may  be  immediately  removed  by  puncture  or  aspiration,  I  prefer 
pressure  with  a  light  rubber  bandage;  this  will  remove  the  effusioQ 
rapidly  or,  if  the  case  is  seen  early,  will  notably  limit  its  production. 
It  should  be  aided  by  immobilisation  of  the  joint. 

Immediate  removal  of  the  effusion  by  aspiration  or  puncture,  with 
or  without  washing  of  the  joint,  is  occasionally  practised,  but,  cjcwpt 
in  rare  conditions  such  as  a  large  intra-artieular  hasmatoma,  has  no 
marked  superiority  over  the  slower  removal  bv  pressure.  If  washing 
is  done  it  should  be  witli  a  hot  sterile  salt  solution,  not  with  carbolic 
acid. 

After  removal,  immediate  or  gradual,  recurrence  must  be  opposed 
by  bandaging;  the  application  of  stri]>s  of  adhesive  plaster  so  a& 
entirely  to  cover  the  front  and  sides  of  the  joint  has  been  recom- 
mended, but  a  well-applied  roller  is  probably  equally  efficient. 


r 


DrCBttllg  fill 


Approximation  of  the  fragments  is  effected  by  the  hands,  and  iW 
maintenance  by  a  great  variety  of  devices  from  a  simple  circDJsf 
baudage  to  complex  apparatus.  All  are  combined  with  a  postenof 
splint  for  immobilization  and  usually  with  confinement  to  the  bed  viln 
the  foot  raised  for  at  least  a  month.     As  for  active  separation  of  "^ 
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fragments  by  the  quadriceps^  fall  extension  of  the  knee  with  elevation 

of  the  foot  (flexion  of  the  hip)  prevents  it. 
The  simplest  form  is  a  roller  bandage  applied  over  a  long  straight 

or,  better,  a  moulded  posterior  splint,  the  turns  immediately  above  and 

below  the  fragments  being  placed  obliquely,  as  shown  in  Fig.  202. 

Fixation  has  been  sought  in  encasement  m  plaster  of  Paris  by  pressing 
the  still  soft  dressing  snugly  down  above  and  below  the  fragments  and 
maintaining  the  pressure  until  the  dressing  has  hardened,  but  an  irre- 
movable dre&sing  which  prevents  inspection  exposes  to  rude  disappoint- 
ment on  its  removal,  for  as  the  limb  grows  loose  within  the  control  of 
the  fragments  is  lost  and  separation  may  occur  and  remain  unrecog- 
nized until  it  is  too  late  to  remedy  it. 

More  exact  fixation  of  the  upper  fragment  has  been  sought  by  fixed 
or  elastic  traction  on  the  skin  close  above  it,  so  applied  that  its  pressure 
^11  be  downward  and  backward  and  thus  act  upon  the  fragment. 
Thus,  a  strip  of  adhesive  plaster  an  inch  or  two  wide  is  laid  across 
dose  above  the  fragment  and  its  ends  carried  downward  on  either  side 
to  the  sides  or  back  of  the  splint  at  the  calf,  as  in  Fig.  203.     For 

Fig.  203. 


a  number  of  years  I  used  this  plan  with  a  piece  of  rubber  tubing 
interposed  on  each  side  to  make  the  traction  elastic,  and  was  well  satis- 
fied with  the  results.  Sometimes  the  plaster  is  cut  in  a  broad  U-shape 
that  it  may  fit  better. 

Massage  has  been  strongly  recommended  to  reduce  the  swelling,  pre- 
vent adhesions,  diminish  retraction  of  the  capsule,  regenerate  the  quad- 
riceps, and  hasten  convalescence.  It  has  even  been  claimed  that  it 
could  l>e  trusted  to  secure  a  good  result  without  immobilization  of  the 
joint  or  confinement  to  bed,  but  even  its  most  ardent  recent  advocates 
have  not  repeated  the  claim.  I  do  not  think  it  removes  the  effusion  as 
rapidly  and  conveniently  as  elastic  pressure  does;  after  the  second  or 
third  week  it  hastens  absorption  of  the  exudate  and  improves  the 
circulation  as  after  other  injuries,  but  I  doubt  if  it  does  more  than 
somewhat  shorten  the  period  of  convalescence. 

In  most  fractures  by  direct  violence  the  preservation  of  much  of  the 
periosteal  envelope  prevents  separation,  and  no  special  measures  are 
required  to  keep  the  fragments  together. 

Thomas*  reports  eleven  cases  to  prove  that  an  excellent  result  can  be 
easily  obtained  without  confinement  to  bed.     He  simply  immobilizes 

»  Thomas:  Provlnc.  Medical  Journal,  AuRust  1, 1889. 
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the  joint  by  the  splint  which  he  uses  in  disease  of  the  knee,  two  metal 
rods  lying  on  either  side,  attached  to  the  heel  of  the  shoe,  and  fitted 
with  a  perineal  band  and  three  straps,  one  each  behind  the  knee  and 
across  the  front  of  the  thigh  and  leg.  It  is  worn  for  four  or  five 
months. 

To  summarize  :  an  elastic  bandage  covering  the  patella  and  six  inches 
above  and  below  may  be  applied  for  a  few  days  to  reduce  or  prevent 
swelling,  and  if  it  keeps  the  fragments  well  together  it  may  be  con- 
tinued for  a  fortnight.  Then  the  limb  is  placed  in  a  long  posterior 
plaster  gutter  or  on  a  straight  posterior  splint  and  bandaged  from  the 
foot  to  the  upper  part  of  the  thigh,  the  turns  immediately  above  and 
below  the  fragments  being  placed  obliquely  as  above  shown,  and  the 
patient  is  kept  in  bed  on  his  back  with  his  foot  well  raised.  A  month 
or  six  weeks  after  the  accident  the  limb  is  encased  in  plaster  and  the 
patient  allowed  to  go  about  on  crutches.  If  the  attention  can  be  given, 
the  splint  may  be  cut  open  in  front  and  removed  daily  for  massage,  and 
after  a  month  it  may  be  left  off  at  night  and  then  in  the  house  during 
the  day,  and  the  patient  encouraged  to  move  the  joint.  The  danger  to 
be  avoided  is  premature  forcible  flexion  of  the  knee,  which  is  most 
likely  to  happen  by  accident,  as  in  a  fall,  and  the  prolonged  use  of  the 
splint  is  mainly  as  a  protection  against  this  accident.  The  closer  the 
union  the  shorter  the  time  it  needs  to  be  worn,  but  certainly  no  great 
strain  should  be  put  upon  the  bond  until  after  the  second  month. 

A  few  methods,  which  may  be  termed  intermediate  between  the 
operative  and  non-operative,  have  been  devised  to  act  directly  upon 
the  fragments  without  the  necessity  of  opening  the  joint,  but  as  they 
require  multiple  punctures  of  the  skin  wnich  must  be  kept  open  for 
several  weeks,  and  as  these  punctures  may  communicate  with  the  seat 
of  fracture  through  the  spaces  created  by  the  extra vasated  blood,  the 
chance  of  infection  exists  as  in  open  operation,  while  the  work  is  done 
less  easily  and  effectively. 

Malgaigne's  hooks  (Fig.  204),  the  earliest  of  these,  may  be  taken  as    - 
the  type.     The  points  of  the  hooks  are  passed  through  the  skin  and  J 

engaged    respectively  in   the   upper •r: 
Fio.  204.  and  lower  ends  of  the  patella,  and^ 

then  brought  together  by  the  screws 
until  the  fragments  are  coaptated.  1 
is  an  efficient  method  and  is  usual! 
well  borne,  but  the  presence  of  swell —  - 
ing  may  make  the  application  difficuh  J 
or  impossible.  They  must  be  wonac 
three  or  four  weeks.  The  danger  i  -^ 
Maigaigue'8  hooks.  of  suppuratiou  about  the  pointe  an 

of  its  possible  extension  to  the  join 
The  instrument  has  been  modified  by  Levis — two  separate  pairs  i 
stead  of  a  double  one,  by  W.  K.  Otis,  who  made  the  individual  pa 
adjustable,  and  by  Duplay,  who  made  it  stronger  and  firmer.     It  h 
furnished  many  ^ood  re.sults,  and  the  accidents  following  its  use  hav^^ 
been  few.     Of  coarse  the  punctures  must  be  carefully  protected.    T*^ 
avoid   making    punctures  in  the  skin  Tr^lat  used  two  gutta-percb^ 
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plates  moulded  to  the  surface  above  and  below  and  engaged  the  hooks 
in  them. 

I  devised  and  tried  in  a  few  cases^  a  modification  consisting  of  a 
two-pronged  fork  bent  on  the  flat^  which  was  engaged  in  the  upper 
fragment  with  its  shank  -resting  on  the  thigh  above,  and  >vas  drawn 
downward  by  an  elastic  cord.  It  is  easier  of  adjustment  than  Mal- 
gaigne's  hooks  and  did  the  work  equally  well,  but  suppuration  was 
occasionally  free.     I  long  ago  abandoned  it  for  the  suture. 

Mayo  Robson^  passed  a  steel  pin  transversely  through  the  tendon  of 
i;he  quadriceps  close  to  the  upper  edge  of  the  patella,  and  another 
-th rough  the  ligamentum  patellae  close  to  the  lower  edge,  and  then  drew 
Che  fragments  together  and  maintained  them  by  a  ligature  about  the 
projecting  portions  of  the  pins  on  each  side.  I  should  think  it  an 
easier  method  than  Malgaigne's.  Dieffenbach  had  long  before  driven 
pegs  into  the  fragments  and  tied  them  together. 

Anderson'  modified  Robson's  method  by  passing  the  pins  through  the 
£bro-periosteal  covering  of  the  fragments,  a  disadvantageous  change, 
1  should  think,  because  it  brings  the  punctures  nearer  the  fracture  and 
-tliereby  increases  the  chance  of  infection  of  the  joint  in  case  suppura- 
tion should  take  place  about  the  pins,  as  it  did  in  one  of  his  four  cases. 

Certain  other  methods  of  subcutaneous  or  temporary  fixation  which 
:i:e8emble  the  above  in  some  respe(  ts  will  be  mentioned  in  the  next 
j9eetion  because  in  all  the  joint  is  entered,  directly  or  indirectly  through 
^he  gap  made  by  the  fracture,  and  as  therefore  direct  and  early  infec- 
^on  is  possible  they  should  be  compared  with  others  carrying  the  same 


2.  Operative  Treatment.  This,  which  began,*  in  the  antiseptic 
;2>enod,  with  Lister's  exposure  of  the  fracture  and  wiring  of  the  frag- 
snents,  presents  a  great  number  of  methods  and  procedures,  some  of 
^^vhich  are  a  natural  evolution  from  their  predecessors  in  the  direction 
^)f  simplicity,  efficiency,  or  safety,  while  others  are  merely  novelties 
•^obtained  at  the  price  of  some  disadvantage  or  based  upon  the  exag- 
geration of  the  importance  of  some  indication.  The  fundamental  idea 
:is  the  mechanical  fixation  of  the  fragments  by  some  form  of  suture, 
sind  the  associated  one  is  either  the  removal  of  the  effusion  or  of  the 
interposed  periosteal  fringe,  or  the  reduction  of  the  risk  by  the  use  of 
punctures  instead  of  a  free  incision.  Their  comparison  will  be  made 
^»isier  by  first  considering  certain  facts  and  general  principles. 

The  pull  of  the  quadriceps  when  the  knee  is  fully  extended  and  the 

lip  slightly  flexed  is  so. weak  that  even  when  the  muscle  is  actively 

<5ontracted  it  will  not  separate  the  fragments  more  than  half  an  inch. 

3  have  repeatedly  observed  this  during  an  open  arthrotomy,  and  I 

liave  seen  several  patients  pass  through  an  attack  of  delirium  tremens 

in  the  first  week  without  tearing  apart  the  fragments  although  they 

ivere  fastened  together  only  by  catgut  or  light  silk  sutures.    It  is  plain, 

therefore,  that  a  strong  suture,  one  of  metal  or  heavy  silk,  is  not  neces- 

^  Stinuon :  New  York  Medical  Journal,  January  3, 1885,  p.  23. 
I  Robsou:  British  Medical  Journal,  March  30,  1889. 
>  Anderson :  Lancet,  July  2.  1892. 

*  In  1834  Dr.  Barton,  of  Philadelphia,  fastened  the  fragments  together  by  a  wire  passed  through 
them  and  knotted  outside  the  skin  ;  the  patient  died. 
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sary  to  the  proper  approximation  of  the  fragments  if  the  joint  is  not 
distenJed  and  if  the  foot  is  kept  elevated.  Consequently,  any  addi- 
tional risk  or  complexity  of  procedure  involved  in  the  use  of  a  strong 
suture  is  not  jnBtified.  This,  in  my  opinion,  is  sufficient  for  the  rejec- 
tion of  all  methods  of  suturing  which  require  drilling  of  the  bone, 
even  without  consideration  of  the  other  disadvuntages  of  a  permanent 
suture  through  it  which  have  been  described  in  Chapter  VII. 

The  removal  of  the  effusioii  facilitates  approximation,  reduces  ten- 
sion, and  probably  dimiuishes  the  chance  of  the  formation  of  adhesions 
and  periarticular  thickening  and  retraction.  Other  things  being  equal, 
therefore,  metho<i8  which  include  snch  removal  are  preferable  to  those 
which  do  not,  and  if  they  also  permit  the  adjustment  of  an  interposed 
periosteal  fringe  or  aponeurotic  shred  they  have  an  additional  advan- 
tage. 

The  periosteal  fringe,  long  charged  with  much  of  the  reapouBibility 
for  failure  of  bony  or  close  fibrous  union,  has  been  shown  V>y  large 
experience  with  operative  methods  in  which  it  was  disr^rarded  to  be 
usually  a  negligible  factor;  that  is,  long  series  of  oases  treated  by  sub- 
cutaneous suture  have  given  close  union  in  almost  all,  and  yet  it  must 
be  believed  that  a  fringe  of  some  size  was  present  in  most  of  them. 
On  the  other  hand,  I  think  the  large  aponeurotic  shreds  which  1  have 
seen  several  times  would  probably  have  been  a  serious  obstacle  if  thej- 
had  been  left,  and  possibly  similar  ones  have  been  responsible  for  some 
of  the  failures  noted  under  methods  of  treatment  usually  efficient  It 
is,  therefore,  not  necessary  to  choose  an  open  method  of  operating  in 
order  to  adjust  the  fringe,  but  probably  in  a  small  proportion  of  cases 
there  is  present  a  fringe  or  shred  of  such  size  that  it  will  diminish  tlie 
success  of  any  operation  which  does  not  effect  its  removal.  Again, 
other  things  being  equal,  an  open  method  better  protects  against  this 
obstacle  to  success. 

Infection  may  occur  in  any  o[wration  which  wounds  the  skin,  and 
the  chance  of  its  spread  to  the  joint — the  great  danger — is  greater  if 
that  wound  communicates  with  the  joint  or  the  seat  of  fracture.  The 
briefer  the  existence  of  that  wound  or  of  that  connection,  the  less  the 
danger.  All  the  so-called  subcutaneous  methotls  require  two  or  more 
small  incisions,  and  in  all  a  suture  of  silk  or  wire  is  passed  either 
directly  into  the  joint  or  through  the  line  of  fracture  or  its  immediate 
neighborhood.  If  suppuration  occurs  at  a  punctnre  the  suture  opens 
a  direct  road  for  its  spread  to  the  joint.  The  size  of  the  woimd  is  not 
a  measure  of  the  chance  of  infection;  that  comes,  if  the  common  pre- 
cautions are  taken,  mainly  from  the  hands  of   the  operator  and  his 


Finally,  the  permanent  presence  in  the  tissues  of  a  foreign  bodv  is 
not,  according  to  general  exjwrieuce,  a  matter  of  indifference;  oocnsion- 
ally  suppuration  takes  place  about  it  after  a  long  interval,  aud  not 
infrequently  ite  removal  has  been  required  because  of  pain  and  irrita- 
tion. 

The  ojierative  methods  are  :  (1)  by  open  incisions-direct  suture  of 
the  fragments  through  holes  drilled  in  them,  suture  of  the  fibro-perios- 
teal  layer,  and  mediate  suture  through  the  tendon  of  the  quaaric"  ' 
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and  ligamentum  patellae;  (2)  subcutaneous  suture — by  wire  through 
the  whole  length  of  the  fragments,  or  by  silk  through  the  tendons  and 
crossing  the  front  of  the  bone;  (3)  subcutaneous  permanent  ligature 
surrounding  the  fragments  in  the  sagittal  plane  and  lying  partly  in  the 
joint;  (4)  temporary  ligatures  passing  through  the  joint  as  in  (3),  or 
through  the  tendons  as  in  (2),  or  through  the  bone,  and  tied  outside 
the  skin. 

The  methods  are  far  too  numerous  to  permit  a  detailed  description 
and  criticism,  even  if  it  were  not  probable  that  most  of  them  will  be 
abandoned  in  favor  of  the  simpler  and  safer  ones.  Many  of  them,  too, 
can  be  judged  in  classes.  Thus,  for  reasons  given  above,  1  would  reject 
all  in  which  a  permanent  suture  is  placed  in  the  bone  itself. 

Temporary  ligature  through  the  tendons  (one  of  the  earliest  methods 
proposed),  or  through  the  bone,  or  around  it  through  the  joint  seems 
to  me  to  be  more  dangerous,  because  of  the  prolonged  communication 
with  the  exterior,  and  less  efficient  than  the  similar  subcutaneous 
methods. 

The  subcutaneous  methods  which  can  be  done  equally  well  by  an 
open  incision  appear  to  have  an  equal  risk  with  and  to  lack  the  advan- 
tages which  belong  to  the  latter. 

Barker's  subcutaneous  ligature  about  the  fragments  (silver  or  silk 
passing  through  the  joint)  opens  a  direct  road  for  the  spread  to  the 
joint  of  infection  occurring  at  either  puncture  or  small  incision,  and  as 
't  also  fails  to  provide  for  satisfactory  evacuation  of  the  joint  and 
^^justment  of  the  periosteal  fringe  I  should  reject  it.  It  appears  to 
aave  met  with  considerable  favor  and  success  since  its  introduction  in 
1894  and  has  been  warmly  commended  by  several. 

My  personal  experience  is  limited  to  the  subcutaneous  mediate  silk 

suture  through  the  tendon  and  the  ligamentum  patellae  (1889-1892, 

^wut  forty  cases)  and  open  incision  with  the  same  or  the  fibro-perios- 

^1  suture  (1892-1898,  about  seventy  cases).    In  the  first  series  infec- 

y^on  occurred  twice  and  resulted  in  a  stiff  joint,  suppuration  appearing 

}u  one  of  them  after  the  patient  had  left  the  hospital,  apparently  well, 

^^  the  second  week.     In  the  second  series  all  the  cases  have  recovered 

^Uhout  accident  and  with  close  union;  all  that  I  have  seen  after  the 

^Wrd  month  have  had  good  use  of  the  joint  except  one  very  stout  ner- 

^^ous  woman  who  could  not  be  persuaded  to  abandon  crutches;  her 

Patella  was  freely  movable  laterally  and  union  was  close,  but  flexion 

^^  limited  to  30  degrees  three  months  after  the  accident. 

^    I  began  with  the  subcutaneous  method  because  I  thought  its  risks 

^^  than  those  of  free  incision,  but  when  I  found  that  the  extrava- 

^ted  blood  often  escaped  freely  through  some  of  the  four  small  inci- 

^*ons  and  that  consequently  the  suture  lay  free  within   the  area  of 

^^cture  and  laceration  I  abandoned  it  for  the  single  free  incision  and 

^as  soon  convinced  that  the  patient  was  equally,  perhaps  better,  pro- 

^ted.    A  special  advantage  of  the  latter  method  is  that  the  operation 

^n  be  done  without  once  touching  the  cut  tissues  with  the  fingers,  and 

^  that  I  attribute  the  complete   freedom   from   infection.      I   have 

*fequently  done   the  operation    under   local    anaesthesia — cocaine  or 

freezing. 


362  FRACTURES. 

The  method  is  as  follows :  The  surface  having  been  prepared,  an 
incision  is  made  in  the  median  line  slightly  overlapping  the  two  frag- 
ments; the  sides  are  drawn  apart,  the  fragments  lifted  in  turn  with  a 
sharp  retractor,  and  their  surfaces  freed  from  clot  or  fringe;  while 
they  are  held  up  the  joint  is  thoroughly  washed  with  a  hot  sterile  salt 
solution.  Then  the  fragments  are  drawn  snugly  together  with  hooks, 
the  fringe  adjusted,  and  two  or  three  catgut  sutures  placed  in  the  peri- 
osteum along  the  edge  of  the  fracture,  or  a  single  silk  or  stout  catgat 
suture  passed  through  the  tendon  and  ligamentum  patellae  so  that  its 
two  strands  lie  on  the  front  of  the  bone.  Sometimes  additional  sutares 
are  placed  in  the  rents  in  the  lateral  expansions.  The  incision  is  closed 
without  drainage  with  an  uninterrupted  silk  suture,  the  dressing  ap- 
plied, and  the  limb  bound  upon  a  posterior  splint.  The  patient  is  kept 
in  bed  with  the  foot  elevatea  for  a  week,  the  silk  suture  of  the  incision 
is  then  removed,  and  a  light  plaster-of-Paris  encasement  applied. 
After  a  few  days  the  patient  leaves  the  hospital  on  crutches,  and  after 
a  month  the  dressing  is  cut  down  the  middle  in  front,  and  he  is  directed 
to  wear  it  only  in  the  daytime.  Usually  the  joint  can  be  flexed  at  least 
90  degrees  by  the  end  of  the  third  month,  often  earlier,  and  the  patient 
usually  discards  the  splint  entirely  before  that  time,  since  he  is  told  it 
serves  only  as  a  protection  against  damage  by  a  fall.  In  no  case  have 
I  seen  the  fragments  separate  under  use,  but  several  have  come  back 
in  the  third  or  fourth  month  with  refracture  caused  by  a  fall. 

I  have  treated  a  few  cases  without  immobilization  after  the  tenth 
day,  but  the  gain  in  rapidity  of  restoration  of  function  has  not  been 
suflBcient  to  justify  the  risk  of  accident. 

For  Ceci's^  method,  first  subcutaneous  wire  suture  through  bone; 
Aiken's^  modification,  the  wire  passing  only  once  through  the  bone  and 
then  back  under  the  skin;  Barker's'  method,  subcutaneous  ligature  ^ 
through  the  joint  about  the  patella;  Stimson's,*  subcutaneous  mediate  ^ 
suture  through  the  tendon  and  ligamentum,  the  reader  is  referred  to^ 
the  original  accounts.  Other  plans  not  above  mentioned  are  those  of 
Wolflf,^  open  incision,  two  metal  rivets  driven  into  each  fragment 
receive  silver  wires  by  which  the  fragments  are  fastened  together  -^ 
Kittredge,^  two  similar  rivets  placed  astride  the  line  of  fracture;  ancz^. 
Axford,^  temporary  wire  suture  through  the  bone  and  back  outside  th^.^ 
skin.  Other  older  temporary  measures  are  Barton's  (1834,  the  sam*.^ 
as  Axford's),  Volkmanu's  silk  loops  transversely  through  the  tender  ^i 
and  ligamentum  patelhe  and  tied  together  over  the  skin,  and  Kocher*  "^^ 
(1880)  surrounding  wire  ligature,  passing  like  Barker's  through  tl 
joint  beneath  the  patella  but,  unlike  his,  including  the  skin  in  its  loo| 

Compound  fractures  specially  need  protection  from  infection  bi 
cause  of  the  importance  of  the  joint  and  the  danger  to  life  or  lii 
involved   in  its  suppuration.     If  infection  has  already  occurred 

1  CqcA  :  Deutsche  Zeitschrift  fllr  ChirurRie,  February,  1888. 

2  Aiken  :  British  Medical  Journal,  Julv  2^,  1S92. 

3  Barker:  Lancet.  April  18,  lS9fi.  and  American  Text-book  of  Surgery,  1897.  ^.^^ 
<  Stinison  :  New  York  Medical  Journal,  May  10,  1890,  p.  531,  and  American  Text-book  of  Sorge_-»v, 

18<.2. 
6  Wolff:  Deutsche  med.  Wochenschrift.  May  11,  1891. 
"  Kittrcd^'e  :  Boston  Medioil  and  Surcrical  Journal,  November  19, 1891. 
'  Axford  :  Annals  of  Surgery,  July,  ISUS. 
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joint  must  be  oleaned  as  thoroughly  as  possible  and  drainage  provided 
on  each  side.     The  fragments  must  be  sutured  together. 

Disability  After  Fracture.  This  may  be  due  to  stiffness  of 
the  joint  or,  much  less  frequently,  to  the  loss  of  active  extension.  The 
causes  of  the  former  are  varied,  and  but  few  of  those  which  are  per- 
manent, which  do  not  gradually  diminish  under  use,  can  be  removed 
by  operation.  Many  attempts  to  relieve  have  been  made  upon  the 
theory  that  the  fault  lay  in  separation  of  the  fragments  or  in  the 
absence  of  a  firm  bond  between  them,  the  usual  plan  being  to  open 
the  joint  and  bring  the  fragments  together.  Failures  have  been  numer- 
ous, either  through  inability  to  close  the  gap,  or  through  infection,  or 
through  persistence  of  the  disability  after  an  operative  success.  Even 
in  many  of  the  cases  in  which  improvement  has  followed  the  operation 
it  seems  probable  that  an  equal  improvement  would  have  come  in  time 
without  the  aid  of  the  interference.  Cbaput,^  who  has  thoroughly 
studied  the  conditions,  attributes  the  loss  of  flexion  to  hypertrophy  or 
rigid  elongation  of  the  united  patella  by  which  it  is  made  too  long  to 
pass  around  the  condyles,  or,  much  more  frequently,  to  the  ascent  of 
the  upper  fragment  (with  a  separation  of  two  to  five  centimetres),  in 
consequence  of  which  the  upper  portion  of  the  capsule  and  the  lateral 
expansions  become  so  shortened  that  the  descent  of  the  fragment  is 
impossible,  and  it  cannot  be  sufficiently  mobilized  without  a  division 
of  its  attachments  too  extensive  to  be  practicable  or  possibly  compatible 
with  its  vitality;  and  even  if  the  lower  fragment  is  brought  up  to  the 
upper  one  by  detachment  of  the  ligamentum  patellae  from  the  tibia 
(Von  Bergmann,  1887)  and  is  united  with  it  flexion  would  still  be  lost. 
This  being  so,  what  is  required  is  not  the  approximation  or  reunion  of 
the  fragments  but  the  removal  of  the  obstacle  to  the  descent  of  the 
upper  one.  Chaput  did  this  in  one  case  by  excising  the  upper  fragment 
ana  obtained  a  good  result,  the  patient  being  able  to  walk  up  and  down 
stairs  and  carry  a  burden  of  200  pounds;  the  range  of  motion  is  not 
stated.  His  grouping  of  the  different  forms  and  their  respective  treat- 
ment is  as  follows  : 

1.  Close  union.     Medical  treatment  and  exercise. 

2.  Elongation  of  the  patella  by  hypertrophy  or  a  stiff  bond  with 
loss  of  flexion.     Extirpation  of  the  patella. 

3.  Short  flexible  bond.     Massage. 

4.  Bond  two  to  five  centimetres  long  with  loss  of  flexion.  Extir- 
pation of  upper  fragment. 

5.  Bonds  more  than  five  centimetres  long,  and  those  cases  of  class 
4  in  which  active  extension  is  lost.  Suture  of  the  fragments  after  free 
separation  of  the  lower  portion  of  the  quadriceps  and  upper  part  of  the 
capsule  from  the  femur.  This  denudation  of  the  femur  he  proposes  to 
effect  through  a  curved  transverse  incision  at  the  level  of  the  lower 
fragment  or,  if  the  gap  is  long,  through  a  longitudinal  one;  for  the 
denudation  he  would  use  the  elevator  or  knife  and  would  suture  tlie 
fragments  with  wire  because  the  strain  might  be  too  great  for  periosteal 
sutures. 

>  Chaput :  Fractures  anciennes  de  la  Rotule.    Th^se  de  Paris,  1885,  and  La  Semalne  M^dlcale, 
June  17,  1891. 
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RrPTTRE  OF  Bond  (^'  Refracture^').     This  has  rarely  seemed  to 
me  to  require  more  than  rest  in  bed  with  the  foot  elevated.     As  it  is 
caused  by  the  tearing  away  of  the  lower  fragment  from  the  upper  one        ] 
in  fonnble  flexion,  full  extension  of  the  joint  brings  the  torn  surfaces 
into  contact,  and  we  have  only  to  wait  for  them  to  reunite,  opposing 
swelling,  if  necessary,  by  appropriate  measures.    Once  or  twice  I  have 
reopened  the  joint  and  again  sutured  the  fragments,  and,  of  coarse^ 
this  would  be  done  if  the  fracture  is  compound.     The  prognosis    ^^ 
made  worse  by  the  prolongation  of  the  confinement  and  the  repetiti<::*>^ 
of  the  trauma  and  its  consequences. 


CHAPTER  XXV. 

FRACTURES  OF  THE  BONES  OF  THE  LEG. 

According  to  the  table  in  Chapter  I.  fractures  of  the  tibia  or  of 
both  bones  constitute  6  per  cent,  of  those  of  the  lower  extremity.  The 
more  frequent  seat  is  at  or  near  the  junction  of  the  lower  and  middle 
thirds.  When  both  bones  are  broken  the  fibula  is  usually  broken  at 
a  higher  level  than  the  tibia. 

Statistics  show  that  infancy  and  childhood  are  almost  exempt,  and 
that  the  maximum  of  frequency  is  found  between  the  ages  of  thirty 
and  sixty  years,  those  three  decades,  according  to  Malgaigne,  furnish- 
ing equal  numbers. 


1.  PRACTUBES  OF  THE  UPPER  END  OF  THE  TIBIA  AND  FIBULA 

OR  OF  THE  TIBIA  ALONE.' 

The  causes  of  these  fractures  are  direct  and  indirect  violence;  in  the 
former  a  blow  received  directly  upon  the  part,  as  the  fall  of  a  heavy 
body  or  the  kick  of  a  horse;  in  the  latter  a  fall  from  a  height  or  a 
twist  of  the  limb,  especially  abduction. 

The  line  of  fracture  may  be  transverse,  oblique,  or  longitudinal,  in 
the  latter  case  passing  into  the  joint  and  separating  only  a  portion  of 
the  articular  end  from  the  shaft,  or  there  may  be  a  crush  of  the  internal 
condyle  of  the  tibia  with  rupture  of  the  external  lateral  ligament. 
Transverse  fractures  by  direct  violence,  the  fall  of  a  stone,  the  kick  of 
3.  horse,  have  been  observed  at  four  and  seven  centimetres  from  the 
Articular  edge.  Comminuted  fractures  have  been  caused  by  direct 
violence  and  by  falls  upon  the  feet,  the  shaft  penetrating  and  sj)litting 
the  head.  Oblique  fracture,  the  line  running  into  the  joint  and  sepa- 
'^ting  the  whole  or  part  of  either  condyle,  appears  to  be  caused  by 
^oduction  or  adduction  of  the  leg,  the  fracture  taking  place  on  the  side 
toward  which  the  leg  is  bent. 

Of  longitudinal  fracture  I  have  seen  one  case,  a  man  of  twenty -five 
years.    The  line  of  fracture  ran  from  the  inner  part  of  the  outer  artic- 
ular surface  directly  downward  in  a  sagittal  plane.    The  separation  at 
"^6  upper  end  was  about  half  an  inch  and  was  maintained  partly  by  a 
sniall  fragment  lodged  deeply  in  the  cleft,  but  ev^n  after  removal  of 
*be  latter  the  displacement  could  not  be  wholly  reduced.     The  cause 
y^  a  fall  from  a  ladder,  but  the  mechanism  was  not  know^n.     The 
l^int  was  so  loosened  that  the  tibia  could  be  moved  outward  nearly  half 
^^  inch.     Recovery  took  place  with  active  flexion  nearly  to  a  right 
*^gle  and  marked  genu  valgum. 

deluding  Beparation  of  the  upper  tibial  epiphysis  and  avulsion  of  the  tubercle  of  the  tibia. 


The  displacement  varies  with  the  character  o£  the  fracture  and  the 
fraoturiug  force;  in  a  transverse  fracture  without  comminution  it  is 
usuallj  alight;  in  comminution  of  the  upper  end  and  in  oblique  frac- 
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Fnetnra  of  the  bead  of 
Impaction  uid  npanUon  of  Ibe  upi«r      Fracture  of 


ture  of  either  tuberosity  the  fragment  may  be 
notably  displaced  or  tilted.  The  direct  or  indirect 
implit^tion  of  the  joint  ensures  an  effusion  within 
it,  and  the  proximity  of  the  main  vessels  makes 
their  injury  more  likely  than  in  fracture  at  most 
other  points.  Both  tibial  arteries  and  tiie  pop- 
o(  bom  bones.  litcal  veiu  have  been  torn,  the  injury  in  every  ease 

leading  to  amputation  or  death. 
DiaguosiB.  The  diagnosis,  in  reaching  which  the  aid  of  an  anesthetic 
may  be  required,  is  made  by  recognition  of  the  irregularity  of  outline, 
pain  on  local  pressure  and  on  pressing  the  leg  upward,  and  possibly 
abnormal  mobility  and  crepitus.  In  high  transverse  fractures  care 
must  be  taken  not  to  mi.stake  the  injury  for  a  subluxation  of  the  knee. 
Prognosis.  The  prognosis  of  this  injury  is  exceptionally  serious, 
because  of  the  proximity  of  the  joint  and  tne  possibility  of  inflamma- 
tory complications  and  the  more  or  less  complete  loss  of  the  functions 
of  the  knee  which  that  and  the  derangement  of  the  articular  surface  iii 
oblique  and  comminuted  fractures  involve,  and  also  because  of  the 
exceptionally  long  period  that  is  necessary  for  consolidation.  The 
average  period  in  seven  cases  collected  by  Poncet  was  about  four 
months.  No  satisfactory  explauation  has  been  given  of  this  peculi- 
arity. 

Treatment.  Displacement  must  be  corrected  by  traction  and  direct 
pressure  aocoi-ding  to  its  character,  and  retention  effected  either  by 
permanent  traction  or  by  a  suspended  posterior  splint  with  the  knee 
partly  flexed  or  by  encasement  of  the  entire  limb  in  plaster.  The 
indications  vary  so  much  with  the  position,  direction,  and  extent  of 
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the  fractare  that  general  rules  cannot  well  be  made.  Complete  encase- 
ment is  valuable  to  prevent  bowing  of  the  knee  when  the  fracture 
extends  into  the  joint 

When  the  fracture  extends  into  the  joint  function  may  be  so  limited 
by  an  irregular  position  of  the  articular  fragments  that  I  have  thought 
it  might  be  wise  to  expose  them  by  incision  for  more  accurate  adjust- 
ment. With  proper  precautions  it  would  be  justifiable  if  the  irregu- 
larity was  great  and  not  otherwise  remediable,  but  I  have  met  with 
only  one  case  that  seemed  to  require  it. 

If  the  fracture  is  compound  and  if  suppuration  of  the  joint  occurs 
a  free  outlet  for  the  pus  must  be  promptly  provided  by  special  open- 
ings at  the  sides  rather  than  through  the  wound  which  can  hardly  fail 
to  be  unsuitably  placed  for  effective  drainage. 

Separation  of  the  epiphyslB  has  been  noted  in  a  few  cases.  Bruns 
collected  four,  and  Hutchinson^  says  he  has  records  of  ten,  including 
three  unpublished  cases.  The  recently  reported  cases  that  I  have  seen 
are  those  of  Heuston  and  Manly. ^  In  Hutchinson's  list  the  extremes 
of  age  were  one  and  sixteen  years.  The  common  cause  appears  to  be 
a  wrench  of  the  leg,  abduction  or  adduction,  by  which  a  trausv^erse 
strain  is  made.  In  at  least  one  case  subsequent  interference  with 
growth  has  been  noted. 

AvnMon  of  the  spine  of  the  tibia  by  the  crucial  ligament,  which  has 
been  noted  a  few  times,  is  to  be  classed  as  a  complication  of  dislocation 
of  the  knee  rather  than  as  a  form  of  fracture. 

Avulsion  of  the  Tubercle  of  the  Tibia.  To  the  tubercle  is  attached  the 
ligamentum  patellte,  and  all  the  cases  of  its  fracture  which  have  been 
reported  have  been  caused  by  the  action  of  the  quadriceps  in  some 
violent  effort,  usually  jumping,  and  most  of  them  in  youtns  between 
sixteen  and  eighteen  years  of  age.  The  frequency  in  youth  is  to  be 
accounted  for  by  the  fact  that  the  tuberosity  is  a  downward  prolonga- 
tion of  the  epiphysis  and  remains  separated  from  the  shaft  by  conjugal 
cartilage  until  growth  is  completed.  Miiller,'  who  has  written  the 
only  special  article  upon  the  subject,  collected  seven  cases  and  added 
one  of  his  own.  To  these  may  be  added  one  by  Keyser^  and  one  by 
Landsberg.*  The  size  of  the  jfragment  has  varied  in  length  from  two 
to  five  centimetres,  and  in  one  exceptional  case  (Rrchet)  tlie  rupture 
ran  partly  through  the  tubercles  (both  legs)  and  partly  througli  the 
ligamentum  patellae. 

Sjrmptoms.  The  symptoms  are  inability  to  use  the  limb  immediately 
following  the  effort,  which  sometimes  is  accompanied  by  a  cracking 
sound,  and  the  recognition  of  a  movable  lump  of  bone  about  two  inches 
below  the  patella.  On  pressing  this  lump  downward  and  backward 
against  the  tibia  crepitus  is  felt.  The  knee-joint  is  more  or  less  dis- 
tended bv  an  effusion. 

Treatment.  The  treatment  is  to  press  the  fragment  into  place  and 
maintain  it  there  by  a  bandage  or  strips  of  adhesive  plaster  while  the 

1  Hutchinson :  British  Medical  Journal.  March  31, 1894. 

«  Heuston  and  Manly  :  British  Medical  Journal.  July  21  and  September  22,  1H88. 

«  MUUer:  Beitrage  zur  klin.  Chir.  November,  18H7,  p.  257. 

«  Keyser:  Reported  In  Sajous's  Annual.  1888.  vol.  ii  p.  267. 

»  Landsberg:  Cenlralblatt  fUrChir.,  September  28, 1889. 
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limb  18  kept  extendeil  upon  a  splint  for  four  or  five  weeks.  Will,  who 
opened  tln!  joint  under  the  impression  that  he  was  dealiug  with  a  frac- 
ture of  the  patella,  utilized  his  incision  to  pin  the  fragment  id  place 
with  a  steel  drill,  and  obtained  a  good  result. 

The  ultimate  result  has  been  good  in  all  the  casee,  but  in  one  the 
restoration  of  molion  was  not  complete  until  after  a  year. 


2.  FRA.CTUBES  OF  THE  SHATT. 

Fractures  by  direct  violence  may  occur  at  any  point;  those  by  indi- 
rect violence  are  much  more  frequeut  at  or  near  the  junction  of  the 
lower  and  middle  thirds  than  at  any  other  point.  It  seem  a  probable, 
as  taught  more  es|iecially  by  Gosselin,  that  torsion  of  the  limb  is  an 
important  factor  in  the  production  of  the  fracture,  the  twist  being  due 
either  to  the  forcible  contraction  of  tlie  muscles  or  to  the  propulsion 
of  the  upper  portion  while  the  lower  one  is  fixed  by  the  pressure  of  the 
foot  upon  the  ground. 

The  varieties  of  fracture  common  to  other  long  bones  are  found  here, 
and  in  addition  a  special  variety,  the  V-shaped  fracture,  first  pointed 
out  by  Gosselin,   which  although  occasionally  found 
Ft(i,  :iw.  elsewhere  is  much  more  frequent  in  the  leg.     lo  these, 

which  are  especially  frequent  below  the  middle  of  the 
boue,  the  tip|>er  fragment  terminates  in  front  and  on 
the  inuer  side  in  a  more  or  less  sharp  triangular  point, 
the  lower  f  n^ment  presents  a  similar  point  posteriorly, 
and  from  the  bottom  of  the  depression  in  the  lower  frag- 
ment whicli  corresponds  to  the  f\  rst  [)oint  a  fissure  passes 
spirally  downward  and  usually  runs  into  the  ankle- 
joint,  sometimes  splitting  off  a  superficial  fragment  on 
the  posterior  aspect  as  shown  in  Fig,  208.  The  estent 
of  the  fissures  and  the  implication  of  the  ankle-joint 

rVj^\  give  this  variety  of  fracture  an  especial  importanco. 

H_    !^l  ^^  '^  quite  rare  for  the  tibia  alone  to  be  broken  when 

^b    ^uf  '^^  fracture  is  by  indlreot  violence,  for  the  force  cou- 

^P    caH  tinues  to  act,  if  only  for  a  moment,  and  breaks  the 

bw  weaker  fibula  all  the  more  easily,  and   usually  at  a 

F'-l  higher  point  tbau  the  tibia. 

tCvj  The  subcutaneous  position  of  the  tibia  throughout 

J^i  Its  entire  length  greatly  exposes  its  fractures  to  the 

B^m,  chance  of  becoming  compound  either  by  tlic  direct 
^^^H  action  of  the  causative  violence  wheu  the  fracture  is 
Wf^^  direct,  or  by  the  perforation  of  the  skin  by  the  end  of 
v-«hBpeu  tmitiite.  one  of  the  fragments,  usually  the  upper  one,  when  the 
fracture  is  Indirect. 
The  displacements  show  the  usual  varieties,  hut  the  moat  common 
and  important  Is  the  projection  of  the  lower  end  of  the  upper  fragment 
when  it  terminates  In  an  anterior  point,  as  it  usually  does,  the  contrac- 
tion of  the  predominant  muscles  of  the  calf  aiding  it  by  creating  au  an- 
terior augular  displacement. 
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In  addition  to  the  usual  symptoms  of  crepitus,  abnormal  mobility, 
pain,  and  loss  of  function,  there  is  also  the  irregularity  in  the  outline 
of  the  subcutaneous  portion  of  the  tibia  which  may  often  be  recognized 
by  passing  the  finger  along  it.  It  is  not  always  possible  to  say  whether 
or  not  the  fibula  is  broken  as  well  as  the  tibia  without  making  a  more 
severe  and  painful  examination  than  the  need  of  the  information  will 
justify.  When  both  bones  are  broken  the  mobility  is  usually  much 
greater  than  when  the  tibia  alone  is  broken,  and  by  making  gentle 
pressure  with  the  finger  along  the  line  of  the  fibula  the  point  of  frac- 
ture can  usually  be  determined. 

Beside  the  frequent  complication  of  a  communicating  wound  of  the 
skin,  and  the  comminution  which  is  so  often  the  result  of  direct  vio- 
lence, injury  to  the  principal  vessels  is  occasionally  met  with.  Nepveu,* 
in  a  very  complete  and  elaborate  paper  read  before  the  Surgical  Society 
of  Paris,  collected  more  than  fifty  cases,  among  which  are  found  exam- 
ples of  injury  to  both  tibials,  the  peroneal,  and  the  nutrient  artery  of 
the  tibia.  Injury  to  the  tibial  or  peroneal  nerves  seems  to  be  much 
more  rare.  Mourret  collected  twenty-seven  cases  of  aneurism  compli- 
cating fracture,  five  of  which  were  mistaken  for  abscess  and  opened. 

I  have  seen  hemorrhage  occur  from  the  anterior  tibial  on  the  eighth 
day  after  fracture  by  direct  violence  without  displacement;  the  rupture 
was  one  and  a  quarter  inches  above  the  fracture  and  was  evidently  due 
to  bruising  of  the  artery  by  the  wheel  which  caused  the  fracture. 

A  simple  fracture  without  persistent  displacement  will  usually  become 
firmly  consolidated  in  six  weeks;  but  in  the  comminuted  ones  and  in 
those  that  are  oblique  with  persistent  displacement  the  callus  remains 
weak  much  longer.  Complete  recovery  is  long  delayed  by  rigidity  at 
the  ankle,  tenderness  of  the  skin,  feebleness  of  the  circulation,  and 
neuralgic  pains  which  are  more  common  after  fractures  of  the  leg  than 
^ter  those  of  other  long  bones.  In  the  old  and  rheumatic  this  delay 
18  especially  prolonged. 
If  the  suppuration  becomes  free  after  a  compound  fracture  it  is  prob- 
that  complete  recovery  will  be  postponed  for  even  a  much  longer 
^Dtte,  and  that  sinuses  leading  down  to  bare  or  necrosed  bone  will  re- 
^in  open  for  many  months  or  will  reopen  at  intervals.  On  the  other 
™d,  the  subcutaneous  position  of  the  tibia  makes  it  easier  to  drain  the 
^vity  of  the  fracture  thoroughly  and  to  remove  splinters,  and  thus 
^kes  the  danger  to  life  less  than  after  compound  fracture  of  bones  that 
*fe  more  deeply  placed. 

Treatment.  Reduction  of  the  displacement  can  generally  be  made 
hy  traction  at  the  foot  and  counter-extension  at  the  knee,  this  joint 
heing  slightly  flexed  to  relax  the  muscles  of  the  calf.  In  the  more 
difficult  cases  in  which  spasm  of  the  muscles  opposes  reduction  com- 
pi^ion  of  the  femoral  artery  for  a  few  minutes,  as  suggested  by  Broca, 
has  sometimes  proved  useful  in  ray  experience.  In  a  small  proportion 
of  cases  complete  reduction  Ls  impossible,  probably  because  of  the  inter- 
position of  a  small  piece  of  bone  or  of  a  muscular  bundle  between  the 
fragments. 

^  Nepven :  Balletins  de  la  Soci6t^  de  Chirurgie,  1875,  p.  365. 
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Maintenance  of  the  refliiotion  depends  largely  upon  ihe  character  of 
the  fracture;  when  this  is.  nearly  transverse  and  toothed,  the  displace- 
meat  is  unlikely  to  recur;  but  when  it  is  oblique  the  difBculties  of 
complete  retention  may  be  great.  The  segment  of  the  limb  below  the 
fracture  is  too  short  to  permit  traction  by  strips  of  adhesive  plaster,  as 
in  fracture  of  the  thigh,  and  the  surgeon  has  to  depend  upon  some  form 
of  splint  or  an  immovable  dressing,  neither  of  which  will  certainly 
prevent  shortening,  although  the  amount  may  be  so  slight  as  to  be 
without  practical  importance. 

The  usual  routine  of  treatment  in  simple  fructiires  without  marked 
displacement  is  to  put  the  patient  in  bed  with  tlie  limb  in  a.  Volkmann 
splint  (Figa.  32  and  209)  for  about  a  week  or  until  the  swelling 
has  subsided,  and  then  to  encase  it  in  plaster  of  Paris.  Immediate 
application  of  plaster  is  objectionable  because  either  the  swelling  is 

VoIkmaoD'e  ipUnt  fbr  1«^. 

likely  to  increase  and  make  the  dressing  too  tight,  or  it  will  diminish 
and  leave  it  too  loose.  The  stocking  bivalve  plaster  splint  (Fig.  210) 
is  a  convenient  means  of  combining  the  advantages  of  the  primary 
Volkmann  splint  and  the  later  encasement.  The  details  of  its  con- 
struction arc  given  on  page  90.  Care  must  be  taken  to  maintain  full 
length  of  the  leg  and  to  avoid  angular  or  rotatory  displacement  during 
the  hardening  of  the  plaster.  It  can  be  applied  while  the  injun'  is 
recent,  and  loosened  or  tightened  as  the  neetl  arises,  and  it  permits 
easy  inspection  to  detect  and  correct  such  displacements  as  may  occur 
beneath  it.  It  also  permits  massage  and  the  application  and  change 
of  Buoh  dressings  as  may  be  needed  for  associated  wounds  of  the  ekin 
or  for  blisters. 

It  may  become  so  loose  after  a  week  or  two  that  it  does  not  properly 
support  the  fragments,  and  should  then  be  renewed.  It  should  be 
worn  until  mobility  can  no  longer  Iw  remgnized,  usually  five  to  seven 
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weeks,  aod  the  patient  can  go  about  on  crutches  during  most  of  that 
time.  If  anion  is  delayed  beyond  that  time  it  is  well  to  let  the  patient 
bear  part  of  his  weight  upon  the  foot  in  walking,  angular  displacement 
tliereby  being  prevented  by  a  strong  plaster  encasement. 


Blnive  or  ilocklnK  ipUat  Poiterlor  gypram  spUnt  or  guiur. 


Instead  of  a  Volkmann  splint  during  the  first  week  side  splints  of 
food  or  wire  or  a  posterior  plaster  moulded  splint  {Fig.  211)  may  be 
osed,  and  they  may  also,  especially  the  latter,  be  serviceable  during  the 
later  stages  if  wounds  of  the  anterior  soft  parts  require  dressing. 

A  number  of  devices  for  maintainiDg  continuous  traction  have  been 
wggested,  but  their  inherent  defects  are  such  that  they  liave  never  come 
into  general  use.     Figa.  212  and  213  show  two  such. 


Ur.  Neill'adreralngro 


Direct  pressure  by  a  metal  pin  or  a  pad  controlled  by  a  screw  was 
occasionally  used  when  the  projecting  end  of  the  upper  fragment  could 
not  otherwise  be  controlled  and  especially  if  it  threatened  to  [>erforate 
fie  akin.  It  is  now  generally  deemed  better  to  expose  the  fracture  by 
iocisicni  and  remove  the  cause. 
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In  compound  fractures  the  bivalve  or  fenestrated  or  interrupted  splint 
may  be  used^  or  anterior  and  posterior  moulded  splints  one  of  which 
holds  the  fragments  in  place  while  the  other  is  removed  that  the  dress- 

Fio.  213. 


Continaous  traction  in  flracture  oi  the  leg. 

ing  may  be  changed.  The  details  of  treatment  of  the  wound  are  here 
of  special  importance^  and  particularly  the  distinction  to  be  made 
between  fractures  that  are  compound  by  direct  violence  and  those  by 
indirect  violence.  For  these  and  for  ambulatory  treatment  the  reader 
is  referred  to  Chapter  VII. 

Suspension  may  be  employed  with  any  of  these  splints  and  often 
promotes  comfort  notably. 


3.  FRACTUBES  AT  THE  LOWER  END  OF  THE  LEG. 

In  this  group  I  place  the  rare  fractures  of  both  bones  in  which  the 
lower  end  of  the  tibia  is  crushed  or  splintered,  separation  of  the  lower 
epiphysis  of  the  tibia  and  the  allied  supramalleolar  fracture,  the  numer- 
ous and  varied  fractures  of  one  or  both  bones  at  or  near  the  joint  caused 
by  forcible  inversion  or  e version  of  the  foot,  sometimes  aided  by  the 
weight  of  the  body,  of  which  the  most  common  is  known  as  Pott's 
fracture,  and  the  much  rarer  fracture  of  the  posterior  articular  portion 
of  tlie  tibia.  The  feature  which  almost  all  have  in  common  is  the 
action  of  the  causative  violence  through  the  foot. 

A.  Comminuted  Fracture  of  the  Lower  End  of  the  Tibia  with  Fracture 

of  the  Fibula. 

The  fractures  which  constitute  this  group  are  too  rare  and  varied  to 
permit  a  systematic  description.  The  tibia  is  broken  either  by  direct 
violence  acting  upon  its  side  to  crush  it,  or,  more  frequently  appar- 
ently, by  a  fall  from  a  height  in  \vhich  the  bone  is  broken  by  a  trans- 
verse strain  and  then  its  lower  portion  split  by  the  penetration  into  it 
of  the  other.  Thus,  in  a  case  reported  by  Chassaignac  the  tibia  was 
broken  four  finger  breadths  above  the  joint  and  the  lower  fragment 
split  into  four  pieces;  the  fibula  was  broken  at  two  places  in  its  lower 
third.  A  specimen  in  the  museum  at  Val  de  Grace  is  shown  in  Fig. 
214;  the  lower  end  of  the  tibia  was  broken  into  six  fragments. 

Diagnosis.  The  diagnosis  must  be  made  by  recognition  of  the  abnor- 
mal mobility  and  the  mol)ility  of  the  fragments;  probably  the  aid  of 
aniesthesia  would  always  be  necessary  to  appreciation  of  the  details. 

Treatment.  The  treatment  must  aim  to  effect  and  maintain  as  com- 
plete  reduction  as  possible,  acting   upon  the  fragments  by  traction 
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through  the  foot  aad  by  direct  pressure.  The  implication  of  the  joint 
and  the  f reqnent  derangement  of  the  articular  surface  by  fragmentation 
make  loss  of  function  in  the  ankle-joint  inevitable,  and  therefore  the 
foot  must  be  maintained  at  right  angles  to  the  1^  and  without  eversion 
or  inversion  of  the  sole  in  order  that  its  useful- 
ness may  not  be  further  diminished  by  a  fixed  Fio.  214. 
faulty  position.  If  the  injury  is  compound  by 
direct  violence  amputation  may  be  expected  to 
give  a  better  functional  resnlt  than  conservative 
treatment  in  most  cases. 

B.  SnpnuiuUeolar  Fracture. 

This  term  was  created  by  Malgaigne  and  ap- 

Iilied  to  fractures  which  for  the  most  part  were 
ow  or  partial  forms  of  the  preceding  class,  the 
line  of  fracture  always  running  into  the  joint  and 
usually  comminuting  the  end  of  the  bone,  but 
there  are  cases  in  which  the  tibia  is  broken  across 
within  an  inch  or  two  of  its  lower  surface  and 
with  fracture  of  the  fibula  at  or  above  the  same 
level.  Tillaux'  was  able  to  produce  this  form 
experimentally  by  inversion  of  the  foot,  and  says 
the  fraotmre  then  takes  place  first  in  the  fibula, 
and  only  in  the  tibia  if  the  force  continues  to 
act;  he  reports  one  case  in  which  dislocation  of 
the  upper  end  of  the  fibula  took  the  place  of  fracture  of  that  bone, 
the  line  of  fracture  of  the  tibia  lying  three  finger  breadths  above  its 
lower  surface.  In  the  few  cases  I  have  seen  the  mechanism  could  not 
be  learned,  but  I  see  no  reason  to  doubt  that  it  can  be  effected  also  by 
eversion  of  the  foot. 
Diagnosis.    The  diagnosis  is  made  by  pain  on  pressure  along  the  line 

of  fracture  and  on  pressing  the  foot  up  against  the  leg,  and  possibly 

by  recognition  of  abnormal  mobility  and  crepitus. 
Treatment.     The  treatment  is  immobilization,  preferably  in  a  fixed 

diesaing,  using  the  foot  to  control  the  position  of  the  lower  fragment. 

C  Separation  of  the  Epiphyas  of  the  Tibia. 

This  is  more  frequent  than  that  of  the  upper  epiphysis,  11  to  4  in 
Brans's  100  cases  of  all  kinds.  The  cause  is  a  cross-strain  in  ever- 
sion and  perhaps  in  inversion  of  the  foot,  sometimes  the  result  of  great 
violence  as  in  a  fall  from  a  height,  sometimes  a  simple  twisting  of  the 
foot  in  a  misstep. 

Id  some  cases,  as  in  Fig.  215,  the  outer  portion  of  the  shaft  is  broken 
off,  evidently  during  eversion;  and  in  some  the  injury  is  compound 
with  marked  protrusion  of  the  shaft  through  the  wound  on  the  inner 
Mde.  The  fibula  is  almost  always  broken  at  a  higher  point,  and 
although  the  upper  limit  of  its  own  epiphysis  is  situated  well  below 

'  Tiltanil  AQSlomie  lopOKraphique,  p.  117J. 
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that  of  the  tibia  its  separation  occasionally  takes  the  place  of  fracture 
of  the  shaft. 

Hutchinson  collected  eight  reported  cases  of  arrest  of  growth  after 
the  injury,  with  overgrowth  of  the  fibula  and  inversion  of  the  foot. 

The  principle  of  treatment  is  the  same  as  in  supramalleolar  fracture. 


Fig.  215. 


Separation  of  epiphysis  of 
tibia.     (HoFFA ) 


D.  Fractures  by  Eversion  and  Abduction  of  the  Foot.    Fott's  Fracture. 

Beside  being  a  very  common  injury  this  gains  special  importance 
from  the  frequency  with  which  the  cardinal  principles  of  its  treatment 

are  overlooked  and  the  occasional  great  disability 
which  results.  The  lesions  vary  much  in  extent 
and  detail;  indeed,  occasionally  fracture  is  wholly 
absent  and  some  of  the  forms  have  been  classed 
with  dislocations.  But  these  differences  are  due 
either  to  alternative  lesions  or  to  the  early  cessa- 
tion of  the  force  before  the  typical  form  has  been 
reached,  and  the  mode  of  production  in  its  two 
forms  is  constant,  so  that  all  the  variations  are 
parts  of  a  single  nosological  entity.  The  differ- 
ences make  a  name  anatomically  descriptive  of 
the  group  almost  impossible;  the  one  above 
given,  based  on  the  mode  of  production,  is  useful 
to  distinguish  the  group  from  the  following  one 
which  has  certain  points  of  resemblance,  and 
correctly  includes  all  the  forms,  but  it  is  not 
suitable  for  current  use;  the  alternative  title, 
Pott's  fracture,  has  not  only  the  advantage  of 
convenience  but  also  that  of  long  association 
with  the  injury.  It  deserves,  I  think,  to  be  retained  as  the  principal 
name. 

Cause  and  Pathology.  The  cause  is  a  twist  of  the  foot — eversion  and 
abduction — aided  somewhat  by  the  weight  of  the  body.  According  as 
the  eversion  or  the  abduction  predominates  the  lesions  take  one  or  the 
other  of  two  easily  distinguished  forms,  as  follows  : 

If  eversion  is  the  sole,  or  main,  movement  the  force  is  exerted 
through  the  internal  lateral  ligament  and  breaks  the  internal  malleolus 
squarely  off  at  its  base;  then  it  presses  the  external  malleolus  outward, 
rupturing  the  tibio-fibular  ligament,  and  breaks  the  fibula  close  above 
the  malleolus.  Sometimes,  instead  of  pure  rupture  of  the  tibio-fibular 
ligament,  there  is  avulsion  of  the  portion  of  the  tibia  to  which  it  is 
attached,  in  front  or  behind  or  both,  but  I  believe  this  to  bo  rare. 
These  lesions  can  be  easily  produced  experimentally  by  fixing  the  foot 
in  a  vise  and  pressing  the  upper  part  of  the  leg  outward. 

If,  on  the  other  hand,  abduction  of  the  front  of  the  foot  is  the  prin- 
cipal movement  the  first  and  last  of  these  three  lesions  vary:  instead 
of  a  square  break  of  the  internal  malleolus  at  its  base,  there  is  an 
oblique,  almost  marginal,  fracture  of  its  anterior  portion,  or,  more 
commonly,  there  is  rupture  of  the  anterior  portion  of  tlie  internal  lat- 
eral ligament;  then  follows  rupture  of  the  tibio-fibular  Jigament,  and. 
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as  the  DiovemeDt  coDtinues,  the  torsion  of  the  fibula  produees  an  oblique 
fracture  the  upper  end  of  which  iB  found  three  or  four  inches  above 
the  tip  of  the  malleolus.  If  the  movemeat  is  arrested  in  time  fracture 
of  the  fibula  may  not  occur.  Experimentally  this  can  be  easily  pro- 
duced and  the  sequence  of  events  accurately  observed.  Clinically  it 
caunot  be  demonstrated  so  easily,  for  the  patient  can  rarely  give  a 
detailed  account  of  the  manner  in  which  the  injury  was  received,  but 
in  one  of  my  cases  the  mechanism  was  evident :  while  the  patient  was 
kneeling  on  one  knee,  the  foot  resting  ou  the  hyper-eztended  toes,  he 
was  pressed  backward  so  that  his  buttocks  rested  on  and  forced  the 
ankle  inward,  causing  abduction  of  the  front  of  the  foot.  The  essen- 
tial lesion  is  the  tibio-tihular  diastasis,  the  rupture  of  those  ligaments, 
and  the  consequent  widening  of  the  mortise  within  which  the  astragalus 
is  held. 


PoIl'B  fraelure,  ligbt  aide ;  thovtlag  ouIwHrd  dlBplacemeot  and  absenoe  ot  sreiiloD. 


Two  complications  which  may  appear  in  the  first  variety  were,  so 
far  as  I  know,  first  observed  and  reported  by  me;'  I  have  seen  two 
cases  of  each.  One  is  the  rotation  of  the  internal  malleolus  about  an 
antero-posterior  axis  so  that  its  fractured  surface  lies  parallel  to  and 
just  beneath  the  skin,  the  fragment  being  exceptionally  prominent  and 
movable.  The  other  is  the  interposition  between  the  malleolus  and  the 
tibia  of  a  lai^e  strip  of  periosteum  torn  from  the  tibia;  in  this  condi- 
tion also  the  malleolus  is  exceptionally  prominent  and  movable.  In 
all  my  four  cases  the  fracture  was  exposed  and  readjustment  made 

ark  Medical  Jouro*],  Jan. 
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tliroiigh'an  iDcisioa  ;  recovery  followed  with  full  restoration  of  func- 
tion. 

Aootber  occasiontil  complicatioD  i.q  the  breaking  of  the  posterior  lip 
of  tlie  articular  surface  of  the  tibia.     See  Sectiou  D, 

Another,  not  very  UDCommon,  complication  of  the  first  variety  is 
laceration  of  the  skiu  on  the  inner  side  by  the  end  of  the  tibia,  wnich 
may  project  through  the  wound;  this  is  due  to  the  prolongation  of  tlit 
action  after  fracture,  by  which  the  foot  is  forced  outward  and  everted 
and  the  skin  torn  across  the  broken  edge  of  the  tibia.     The  ditiplace- 


ment  is  of  the  foot  (astragalus)  and  outer  malleolus  outward  and  back- 


TbBBame;  ihowingbsokward  dliplaoei 


ward.  Thia  displacement  is  usually  slight,  a  quarter  of  an  inch,  but 
it  may  l)e  much  more,  and  the  backward  displacement  is  sometimes  so 
great  that  the  body  of  the  astragalus  lies  almost  wholly  behind  the 
tibia. 

Broiptoms.  The  ap[>earaace  of  the  region  is  usually  so  characteristic 
that  the  diagnosis  can  be  made  at  a  glance,  the  characteristic  feature 
l)eing  the  outward  displacement  of  the  foot  and  the  corresponding  prom- 
inence of  the  internal  malleolus  or  the  adjoining  portion  of  the  tibia 
(Fig.  21fi);  ill  the  marked  cases  the  backward  displacement  is  also 
plainly  to  Ijc  seen  (Fig.  217).  The  former  is  most  apparent  when  the 
B  are  relaxed,  as  by  aniesthesia,  or  when  swelling  is  absent. 
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The  pathognomonic  signs  are  abnormal  lateral  mobility  at  the  ankle, 
which  can  be  ahown  by-  grasping  the  foot  with  one  band  so  that  the 
posterior  portion  of  the  sole  rests  in  the  palm,  with  the  thumb  close 
below  the  external  malleolus  ami  the  index  &nger  below  the  internal 
malleolus,  and  moving  it  bodily  inward  and  outward  while  the  other 
liand  graaps  the  leg  above  the  ankle  and  steadies  it  (Figs.  218  and 
219).  This  manipulation  sometimes  produces  a  distinct  click  by  the 
impact  of  the  astragalus  against  the  internal  malleolus. 


FoU'e  fracture ;  method  of  ncosaittag  atmornuU  IttenU  inability. 

In  like  manner  abnormal  mobility  backward  and  forward  ctin  some- 
times be  shown  by  clasping  the  back  of  the  heel  with  the  fingers  of 
both  hands,  placing  the  thumbs  on  the  front  of  the  lower  part  of  the 
tibia,  and  then  alternately  lifting  the  foot  and  allowing  it  to  drop  back, 
the  patient  being  recumbent. 

Three  points  of  tenderness  on  pressure  are  conatant  and  character- 
istic :  one  in  front  of  the  position  of  the  tibio-fibniar  ligament,  that  is, 
in  the  groove  l>etween  the  tibia  and  the  external  malleolus,  showing 
the  rupture  of  this  ligament;  one  at  the  base  of  the  internal  malleolus 
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or  oe&r  its  anterior  border  or  juBt  in  front  of  it,  marking  the  fracture 
of  the  malleolus  or  the  rupture  of  the  anterior  portion  of  the  lateral 
ligament;  the  third  over  the  outer  aspect  of  the  fibula,  close  above  the 
malleolus  in  the  first  variety,  an  inch  or  so  higher  in  the  second,  mark- 
ing the  fracture  of  the  fibula.  Abnormal  mobility  of  the  two  frag- 
ments may  sometimes  be  recc^nizable. 

Marked  ecchymosis  appears  beneath  the  external  malleolus  and 
usually  also  beneath  the  mtemal. 


Pressure  upward  against  the  heel  is  not  painful,  and  the  patient  i-an 
sometimes  walk  if  lie  steps  carefully  and  without  nuuli  movement  in 
the  anklc-jr>int. 

Prognosis.  If  re<luctioH  is  made  and  maiutiiineil  tlio  pro;r|ii>nis  is 
good,  the  patient  almost  always  regaining  full  use  i>f  the  joint,  hut  if 
either  backward  or  outward  displacement  persists  (I'lgs.  2'20  and  221) 
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the  disatiilitv  is  likely  to  be  marked.  Backward  displacement  limits 
dorsal  flexion  at  the  ankle,  and  the  patient  is,  therefore,  obliged  to  turn 
the  toeu  well  ontward  in  Tvalking;  outward  displacement  brings  the 
weight  of  the  bodv  too  far  to  the  inner  side  of  the  foot  and  thus  pro- 
duces a  strain  upon  the  internal  lateral  ligament  which  promptly  causes 
fatigue  and  pain. 


«-% 


i'oll"H  rmtlurei  pane 


Treatment.     Reduction,  to  facilitate  which  anesthesia  is  sometimes 
advisable,  is  made  by  pressing  the  calcaneum  forward  and  inward;  the 


hand  is  placed  against  the  back  and  outer  side  of  the  heel  and  pressed 
forward  and  then  forcibly  inward.     It  is  best  maintained  by  a  poste- 


r  and  a  lateral  plaster  nplint,  such  as  those  shown  in  Figs.  222  and 
They  are  preferable  to  complete  encasement  in  plaster  because 


I 
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they  permit  inspection  of  the  inner  side  of  the  ankle  and  the  immediate 
detection  of  recurrence,  and  to  woocJen  splints  {Fig.  224}  because  they 
are  more  secure.  They  can  be  conveniently  made  of  a  four-incli  plaster 
roller  by  soaking  it  and  running  it  back  and  forth  on  a  table  until 
twelve  or  fifteen  layers  of  suitable  length  have  been  put  together.  The 
posterior  splint  should  extend  from  the  toes,  along  the  sole,  and  up  the 
calf  nearly  to  the  knee.  The  lateral  one  should  begin  just  in  front  of 
the  external  malleolus,  pass  over  the  dorsum  of  the  foot  to  the  inner 
side,  under  the  sole,  and  up  along  the  outer  side  of  the  leg  to  the  same 
height.  They  are  snugly  moulded  and  bound  to  the  limb  while  still 
wet  with  a  roller  bandage  which  may  be  removed  after  the  plaster 
has  set,  its  place  being  taken  by  a  few  turns  of  a  bandage  just  above 
the  aukle  and  at  the  npjjer  end  of  the  splint.  While  the  plaster  is 
Betting  reduction  must  be  maintained  by  an  assistant  or  by  resting  the 
heel  on  a  sand-bag  with  the  limb  in  outward  rotation  so  that  the  foot 
will  be  pressed  forward  and  inward.  I  have  sometimes  placed  the 
lateral  splint  on  the  inner  side. 

Such  a  splint  may  be  conveniently  and  safely  applied  immediately 
after  the  aceideut,  for  if  strangulation  should  threaten  the  circular 
bandages  can  be  loosened  sufficiently  to  relieve  the  const  fiction  without 
disturbing  the  position  of  the  foot.  If  applied  while  the  limb  is  swol- 
len the  shrinking  can  be  met  by  tightening  the  circular  bands,  but  it 
is  better  to  apply  a  new  one  after  a  few  days. 

In  oompoiind  fracture  with  a  small  wound  infection  can  generally  be 
avoided  by  the  usual  measures  and  a  good  result  obtained.  If  the 
wound  is  or  should  become  infected  drainage  must  be  made  on  both 
sides,  and  the  foot  kept  square  upon  the  leg  that  its  usefulness  may  be 
as  great  as  possible  after  the  probable  result  of  anchylosis. 

In  the  rare  cases  of  rotation  of  the  intei-nal  malleolus  or  interpoaition 
of  a  strip  of  periosteum  the  condition  should  be  corrected  through  an 
open  incision. 

In  old  Jradures  wUh  unreduced  displacement  relief  can  be  had  only  by 
operation.  SupramalleolKr  osteotomy  enables  the  foot  to  be  brought 
Imck  into  line  with  the  leg,  but  does  not  correct  the  backward  displace- 
ment which  almost  always  coexists.  I  have  never  employed  it,  but 
have  always  resorted  to  a  formal  attempt  to  bring  the  astragalus  and 
external  malleolus  back  to  their  places,  using  two  lateral  incisions,  aa 
follows  (Fi^.  225,  226) : 

One  incision  begins  at  the  front  of  the  fibula  three  inches  above  the 
ankle,  is  carried  downward,  passing  in  front  of  the  malleolus,  and  then 
curved  forward  on  the  side  of  the  foot;  the  fracture  is  exposed  and  the 
lower  fragment  again  detached.  The  second  incision  begins  on  the 
inner  side  of  the  tibia  at  the  same  level  as  the  first  and  passes  down  to 
the  front  of  the  malleolus  and  thence  forward  to  or  beyond  the  tubercle 
of  the  scaphoid.  Through  it  the  internal  malleolus,  if  it  was  broken 
off  in  the  original  injury,  is  again  detached  from  the  tibia  with  a  chisel, 
and  the  end  of  the  tibia  protruded  so  that  it  is  easy  to  liberate  the 
astragalus  and  cut  away  any  new  growth  of  bone  that  may  have  farmed 
on  the  back  of  the  tibia.  The  foot  is  then  easily  restored  to  place,  the 
incisions  closed,  and  a  bulky  dressing  applied  and  covered  with  plaster 
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of  Paris,    In  the  niae  or  ten  cases  in  which  I  have  done  this  the  ree 
toration  of   form   has  been  complete,  and   that  of   function  alway 


/ 


J 


\e  CBH  u  [D  Figs.  220  and  'ii\ ;  abowlag  rusull  ol  i>petHtlon. 

an  improvement  upon  the  previoua  conditioo  and  sometimes  a  very 
marked  oue. 

E.  Fractorea  of  the  Malleoli  by  Inverdon  of  the  Foot. 

This  injury,  which  also  is  a  common  one,  presents  several  varieties 
dtEfenng  notably  in  the  exteut  of  the  lesions,  the  immediate  disability, 
and  the  prognosis.  The  fibula  may  be  aloue  brolten  at  or  close  above 
the  base  of  the  malleolus  or  at  the  epiphyseal  line  in  the  young,  or 
with  its  fracture  may  be  associated  that  of  the  tip  of  the  internal  mal- 
leolus or  one  passing  obliquely  upwitrd  and  inward  through  the  tibia 
and  se|)a rating  a  fragment  composed  of  the  internal  malleolus  and  a  con- 
siderable portion  of  the  adjoining  bone  (Plate  XVI II.).  The  variations 
appear  to  be  due  to  differences  in  the  amount  or  force  of  the  inversion 
and  to  the  extent  lo  which  the  weight  of  the  body  acta  as  a  factor. 


382  FEA0TUEB8. 

ThoB^  the  fint  effect  of  inversion  is  to  break  the  fibala;  if  the  move- 
ment is  continued^  or  possibly  if  its  direction  is  somewhat  different^ 
the  astragalas  presses  against  and  breaks  off  the  tip  of  the  internal 
malleolus;  bat  if  the  weight  of  the  body  is  added,  as  in  a  fall  upon 
the  inverted  foot,  the  astraealus  presses  upward  and  inward  against 
the  inner  portion  of  the  tibia  and  breaks  off  the  larger  fragment. 

The  first  form  of  the  injury,  fracture  of  the  external  malleolns  or 
fibula  alone,  is  of  slight  importance,  producing  no  displacement  of  the 
astragalus  and  getting  well  under  a  simple  protective  dressing.  The 
same  is  nearly  eauallv  true  of  the  second  form,  added  fracture  of  the 
tip  of  the  internal  malleolus,  but  more  time  is  required  before  the  limb 
can  be  freely  used.  The  third  form  is  much  more  serious  and  usually 
results  in  considerable  restriction  of  motion  at  the  joint. 

IMagnosis.  The  diagnosis  is  made  in  the  first  two  varieties  by  recog- 
nition of  tenderness  on  pressure  at  the  lines  of  fracture  and  of  inde- 
pendent mobility  of  the  external  malleolus  by  pressing  its  tip  inward 
while  another  finger  is  placed  at  the  se&t  of  fracture  to  feel  the  tilting 
of  the  upper  enuof  the  fragment  In  the  third  variety  the  line  of 
fracture  oi  the  tibia  can  be  recoenized  by  tenderness  on  pressure  and 
by  the  irr^ularity  produced  by  tibe  displacement  upward  and  inward 
of  the  fragment 

Treatment.  For  the  first  two  varieties  it  is  sufficient  to  immobilize 
the  part  by  plaster  of  Paris,  taking  care  to  keep  the  foot  well  pressed 
inward  wmle  the  plaster  is  setting  in  order  that  the  malleolar  mortise 
shall  not  be  widened.  In  the  third  variety  the  effort  must  be  made  to 
correct  the  displacement  of  the  tibial  fragment  by  pressing  it  down- 
ward and  outward,  and  to  immobilize  with  the  foot  well  forward, 
guarding  against  backward  displacement,  and  the  external  malleolus 
pressed  snugly  against  the  tibia,  guarding  against  outward  displacement. 

F.  Fracture  of  the  Posterior  Portion  of  the  Articular  Surface  of  the  Tibia.^ 

This  may  be  a  complication  of  Pott's  fracture,  the  fragment  bein^ 
rather  small,  or  the  crush  may  be  so  extensive  that  the  symptoms  and 
treatment  are  very  different.  In  the  slighter  form  the  breaking  of  the 
tibia  is  apparently  produced  by  the  weight  of  the  body  pressing  the 
posterior  and  outer  |)art  of  the  articular  surface  against  the  displaced 
astragalus,  and  yet  I  have  known  it  to  be  caused  by  the  comparatively 
slight  violence  of  a  fall  from  an  almost  stationary  bicycle.  I  have 
never  seen  it  in  a  fresh  injury  and  do  not  know  whether  it  could  be 
recognized;  the  signs  of  Pott's  fracture  would  be  recognizable,  of 
course,  and  possibly  the  additional  fracture  might  be  shown  by  dis- 
placement of  the  foot  (astragalus)  slightly  upward  as  well  as  backward 
and  outward. 

The  treatment  is  that  of  Pott's  fracture. 

The  more  severe  form  is  rare  and  apparently  the  result  of  a  fall  from 
a  height  ujxmi  the  foot.  I  have  one  old  specimen  of  extensive  crushing 
with  fracture  of  the  external  malleolus  and  its  displacement  backward, 
but  repair  has  obliterated  most  of  the  details.     Probably  under  an 

1  8eo  also  Backward  Dislocation  of  the  Foot. 
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ansesthetic  the  general  conditioD,  if  not  the  details,  could  be  recognized 
by  palpation.  The  treatment  would  be  to  make  such  reduction  as  was 
possible  and  to  immobilize  in  plaster  splints. 


4.  FRACTUBES  OF  THE  FIBULA. 

A.  Fractore  of  the  Upper  End.^ 

This  may  be  caused  by  direct  violence,  by  muscular  action  (contrac- 
tion of  the  biceps^  or  more  commonly  by  forcible  adduction  of  the  leg 
acting  through  the  external  lateral  ligament  attached  to  the  head  of 
the  fibula.  In  two  of  the  reported  cases  (Stimson,  Weir)  the  lesion 
was  a  separation  of  the  epiphysis.  In  a  number  of  the  cases  paralysis 
of  the  extensor  and  peroneal  muscles  and  loss  of  sensation  in  the  region 
supplied  by  the  musculo-cutaneous  branch  of  the  peroneal  nerve  were 
noticed  shortly  after  the  accident,  and  in  some  persisted  until  the 
patients  passed  from  observation.  Weir  and  Marchant  exposed  the 
nerve  in  their  cases  and  found  it  unbroken  but  apparently  compressed 
by  the  edge  of  the  fragment;  the  patients  recovered  almost  completely 
from  the  paralysis. 

The  upper  fragment  has  been  widely  displaced  upward  in  most  of 
the  cases,  and  it  has  usually  been  impossible  to  bring  it  fully  back  to 
its  place,  but  it  does  not  appear  that  any  disability  has  resulted  there- 
from. 

Treatment.  The  treatment  consists  in  approximation  of  the  frag- 
ments by  bandaging  aided  by  flexion  of  the  knee  to  relax  the  biceps  and 
plaster  of  Paris  to  prevent  adduction  of  the  leg.  If  peroneal  paralysis 
exists  it  would  probably  be  well  to  expose  the  nerve  for  some  little 
distance  above  and  below  the  fracture  in  order  to  reunite  it  if  it  is  torn 
or  to  relieve  pressure  upon  it. 

B.  Fractures  of  the  Shaft. 

These  fractures  are  produced  by  direct  violence.  The  displacement 
is  slight  because  of  the  support  given  by  the  tibia,  and  the  diagnosis 
is  made  upon  the  localized  pain  and  possibly  crepitus  and  recognizable 
mobility  or  irregularity  of  outline.  Occasionally  symptoms  indicative 
of  injury  to  the  cutaneous  branch  of  the  peroneal  nerve  are  present, 
presumably  by  the  violence  which  caused  the  fracture. 

Treatment.  The  only  treatment  needed  is  protection  against  external 
violence  and  movement  of  the  lower  fragment  by  twisting  the  foot; 
this  is  conveniently  given  by  a  plaster  or  silicate  dressing  extending 
from  the  toes  to  the  knee.  It  should  be  worn  for  about  three  weeks, 
and  care  should  be  taken  for  a  fortnight  longer  to  avoid  muscular  strain 
and  lateral  pressure  by  the  foot  at  the  ankle. 

>  For  reported  cases,  which  are  not  numerous,  see  the  first  edition  of  this  work  and  Gurlt'e 
KnochenbrUchcn,  vol.  i.  p.  243  ;  Duplay,  Bull  de  la  Soc.  deChirurffie,  IfWO.  p.  218 :  Terrier,  Idem, 
p.  222;  Leggatt,  Lancet.  March  31,  1888:  HirschberK.  Arch.  fUr  kiln.  Chlr,,  vol.  xxxvii.  p.  199; 
weir,  New  York  Me<lical  Journal,  May  26.  1888;  Marchant,  La  France  MM.,  February  21,  1889  ; 
and  Chapin,  New  York  Medical  Journal,  September,  1891,  p  12. 


CHAPTEK  XXVI. 

FRACTURES  OF  THE  BONES  OF  THE  FOOT. 

1.  FRACTUBES  OF  THE  ASTRAGALUS. 

These  are  oommoDly  the  result  of  falls  from  a  height^  the  bone 
being  broken  between  the  calcaneum  and  the  tibia^  and  the  lesion  being 
frequently  associated  with  fracture  of  the  calcaneum  and  with  disloca- 
tion at  the  ankle  and  fracture  of  the  fibula;  in  other  cases  the  force 
acts  transversely. 

The  direction  and  extent  of  the  line  of  fracture  vary  greatly;  the 
bone  may  be  divided  transversely,  or  longitudinally,  or  horizontally, 
or  into  several  pieces,  and  the  fragments  may  be  widely  separated  and 
dislocated. 

When  there  is  no  displacement  or  external  wound  the  diagnosis  may 
be  very  difficult,  because  the  symptoms  are  not  distinctive  and  indicate 
only  severe  injury  to  the  foot,  pain,  swelling,  inabilty  to  bear  the  weight 
of  the  body  on  it,  and  perhaps  crepitus  on  handling  or  flexing  and 
extending  it.  The  diagnosis  must  be  made  by  exclusion  of  other 
injuries,  by  localized  pain,  and  possibly  by  recognition  of  a  displaced 
fragment,  or  of  independent  mobility  of  the  head  of  the  bone.  I  have 
once  found  it  by  the  x-rays,  in  combination  with  fracture  of  tiic  os 
calcis  and  without  displacement,  when  unable  to  recognize  it  clinically. 

When  there  is  no  displacement  treatment  is  directed  simply  to  immo- 
bilize the  joint  and  control  the  inflammation;  a  plaster  bandage  should 
be  applied,  especial  attention  being  given  to  the  position  of  the  foot, 
which  should  be  at  right  angles  to  the  leg  in  the  an tero -posterior  plane 
and  without  inversion  or  e version. 

If  a  fragment  is  broken  from  the  upper  articular  surface  of  the  body 
it  should  be  removed.  If  the  neck  has  been  broken  and  the  head  dis- 
placed it  should  be  restored  to  its  place,  by  an  incision  if  necessary,  or 
removed  if  it  is  found  to  be  completely  detached.  If  the  body  should 
prove  to  be  crushed  or  comminuted  its  total  excision,  with  or  without 
the  head  and  neck,  will  probably  yield  a  much  better  functional  result 
than  conservative  treatment. 

In  compound  fractures  by  direct  violence  removal  of  the  astra<^alus 
is  indicated  because  the  functional  result  is  likely  to  be  better  than 
after  even  successful  conservative  treatment. 


2.  FRACTURE  OF  THE  CALCANEUM. 

This  bone  may  be  broken  by  a  fall  upon  the  foot  from  a  height,  by 
contraction  of   the  muscles  attached    to   the  tcndo  Achillis,  and   bv 
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forcible  ioveraioD  of  the  aole  of  the  foot.     The  extent  and  position  of 
the  fracture  vary  with  the  causes. 

Id  a  fall  directly  upon  the  sole  the  bone  Ib  aplinlered  or  eruahed,  and 
especially  so  in  ite  anterior  half,  and  its  vertical  diameter  is  diminished 
hy  the  crushing  and  its  transverse  diameter  increased  (Fig.  227). 
Sometimes  the  bone  is  also  split  longitudinally.  There  is  some  reason 
to  think  that  forcible  pressure  upon  the  ball  of  the  foot,  dorsal  flexion, 
resisted  by  the  contraction  of  the  muscles  of  the  calf,  may  produce  the 
same  result  by  the  following  mechanism :  the  arch  of  the  foot  is  ex- 
tended, the  thick,  strong  inferior  calcaneo-scaphoid  ligament  made 
tense,  and  the  calcaneum  broken  behind  the  insertion  of  this  ligament; 
then,  the  force  continuing  to  act,  the  broken  bone  is  farther  oruahed 
by  the  astragalus. 


Fraetun  of  the 


Symptoms.  The  symptoms  of  a  vertical  or  crushing  fracture  are 
somewhat  indefinite,  and  the  diagnosis  is  not  always  easy,  as  is  shown 
by  the  fact  that  surgeons  so  experienced  as  Malgaigne,  Bonnet,  Huguier, 
and  Legouest  have  mistaken  the  injury  for  fracture  of  the  libala  or 
ankle.  The  symptoms  are  increase  of  its  transverse  diameter,  which, 
however,  may  be  completely  masked  by  the  swelling  below  and  about 
the  malleoli,  flatness  of  the  sole  and  approximation  to  it  of  the  mal- 
leoli, especially  of  the  internal  one,  pain,  and  loss  of  function.  Crepi- 
tus is  either  absent  or  obscure;  abnormal  mobility  may  be  recognized 
by  moving  the  posterior  portion  laterally.  Pain  is  caused  by  direct 
pressure  and  by  a  voluntary  effort  to  make  plantar  flesion  against 
resistance  at  the  toes.  The  tendo  Achillis  feels  leas  tense  when  pressed 
upon,  and  the  depression  on  each  side  of  it  is  obliterated  by  swelling. 
The  deformity  of  the  heel  is  beat  recognized  when  compared  with  its 
fellow  while  the  patient  is  kneehng. 

Treatment.  The  treatment  is  immobilization,  preferably  with  mas- 
sage, for  about  three  weeks;  use  of  the  limb  to  be  renewed  as  soon  as 
tlie  patient  can  bear  his  weight  upon  it. 

When  tlie  direction  of  the  violence  with  reference  to  the  axis  of  the 
leg  is  such  that  the  foot  is  adducted  or  inverted  by  it,  the  strain  is 
brought  upon  the  external  lateral  ligament  and  the  sustentaculum  tali, 
with  the  result  of  producing  fracture  of  the  fibula  as  described  on  page 
381,  or  rupture  of  the  external  lateral  ligament,  or  avulsion  of  a  scale 
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of  bone  from  the  side  of  the  calcaneiim  where  the  ligament  ia  inserted, 
OP  fracture  of  the  eust^ntaoiilnm  tali. 

With  the  first  of  these  we  have  not  here  to  deal.  A  case  of  avuJnon 
of  a  aoalf  of  bone  came  under  my  observation  at  the  Presbyterian  Hos- 
pital in  18S0;  the  patient  had  fallen  from  a  height  of  ten  feet,  striking 
upon  his  left  foot,  I  saw  him  on  the  following  day  and  found  the  foot 
and  ankle  much  swollen,  withobscurecrepitiieandpalnonmaDipulatioD 
of  the  side  of  the  heel  below  the  outer  malienlus.  The  swelling  sub- 
sided under  lead  and  opium  lotions,  and  in  a  few  days  I  eould  distinctly 
make  out  a  movable  flat  fragment  evidently  detached  from  the  outer 
side  of  the  calcaneum  beloiv  the  malleolus.  The  movements  of  the 
foot  and  ankle  were  normal  and  painless  except  when  the  peroneal 
muscles  were  made  to  contract,  then  pain  was  felt  below  the  external 
malleolus.  The  sheath  of  the  tendons  of  these  muscles  was  swollea 
below  and  behind  the  malleolus. 

Fractnre  of  the  sustentaculnm  tali  was  first  described  by  Abel.'  Id 
his  first  case  the  injury  was  thought  tij  be  a  Pott's  fracture  of  the 
ankle,  and  its  real  character  was  disclosed  at  the  autopsy.  The  patient 
was  a  young  man  who  iu  dismounting  from  a  horse  slipped  on  a  stone 
and  turned  his  foot  forcibly  inward.  He  attempted  to  walk,  and  the 
position  of  the  foot  then  changed  instantly  to  marked  valgus,  A  lon- 
gitudinal wound  three  inches  long  below  the  external  malleolus  opened 
the  ankle-joint  and  the  joiut  between  the  astragalus  and  calcaneum. 
There  was  tenderness  on  pressure  below  the  internal  malleolus,  and  on 
the  fibula  above  the  external  malleolus.  These  Mymptoma  t(^ther 
with  the  a])purent  broadening  of  the  ankle  and  eversion  of  the  foot  led 
ia  the  erroneous  diagnosis  mentioned.  Erysipelas  set  in  and  the  patient 
died  on  the  fifteenth  day. 

The  fibula  and  tibia  were  found  uninjured,  the  sustentaculum  tali 
broken  off,  and  the  external  lateral  ligament  divided  in  the  line  of  the 
wound. 

Abel  afterward  saw  two  cases  in  which  he  thought  this  injury  had 
been  received  some  time  before.  In  both  the  foot  had  been  violently 
inverted,  and  in  one  the  siistenlaculum  tali  seemed  to  be  doubled  in 
size.  The  symptoms,  primary  and  ultimate,  corresponded  to  the  fol- 
lowing which  he  gives  as  diagnostic  of  the  injury. 

1.  The  mode  of  production:  forcible  inversion  of  the  sole  of  the  foot. 

2.  The  immediate  change  in  the  position  of  the  foot,  from  inversioo 
to  eversion,  and  the  permanent  sinking  of  the  iimer  border  ot  the  foot 
and  internal  malleolus  (valgus). 

3.  Shortening  of  the  heel  by  slight  displacement  of  the  calcaneum 
forward;  this  can  Ije  best  recognized  by  measuring  from  one  malleolus 
to  the  other  around  the  heel,  and  was  verified  by  experiment. 

4.  Pain  and  disability. 
I*  presented  to  the  New  York  Surgical  Society  a  specimen  of  thiB 

fracture  combined  with  that  of  the  anterior  portion  of  Ine  os  calcis  and' 
the  inuer  part  of  the  scaphoid.  The  patient,  a  man  thirty  years  of, 
age,  was  injured  by  jumping  from  a  height  of  thirty  feet  during  ft. 

1  Abel-  AiTlilvfUrlilin.  Chlrurgle,  1S7S.  Ti.l.  xxM.  p  896. 
'Sllmson:  New  Yorlt  MedlcaL  Jimrniil,  Jsiiiuirj- i],  LgM, 
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paroxysm  of  delirium  tremens^  and  died  soon  after  he  was  brought  to 
the  hospital.  The  appearance  of  the  left  foot  closely  resembled  that 
of  splay-footed  valgus;  the  internal  border  in  front  of  the  ankle  was 
lowered,  and  the  front  of  the  foot  was  somewhat  abducted.  The  head 
of  the  astragalus  was  prominent  on  the  interal  border.  The  region  of 
the  internal  malleolus  was  apparently  normal,  except  so  far  as  it  was 
involved  in  the  general  swelling;  the  external  malleolus  was  promi- 
nent, and  its  appearance  suggested  that  the  fibula  had  been  broken 
above  the  ankle.  A  piece  of  bone,  freely  movable  with  crepitus,  could 
be  felt  in  front  of  the  astragalus  on  the  inner  border,  ana  there  was 
marked  crepitus  just  in  front  of  the  external  malleolus.  On  dissection^ 
the  astragalus  was  found  to  be  displaced  forward  upon  the  tibia  about 
a  quarter  of  an  inch,  its  head  being  somewhat  adducted,  projecting 
internally  beyond  the  scaphoid.  A  fragment  of  the  scaphoid,  includ- 
ing the  entire  height  of  ite  inner  border  and  having  an  average  thick- 
ness of  an  eiehth  of  an  inch,  was  broken  off.  The  sustentaculum  tali 
was  detached  and  the  anterior  portion  of  the  calcaneum  was  fractured 
transversely  and  crushed;  its  anterior  articular  surface  was  fissured, 
but  the  fragments  were  not  separated.  It  seemed  as  if  the  fracture 
must  have  occurred  during  abduction  of  the  front  of  the  foot,  by  the 
violent  propulsion  of  the  astragalus  downward,  forward,  and  inward^ 
during  which  movement  the  prominent  wedge-shaped  angle  below  the 
external  articular  surface  was  driven  into,  and  thus  crushed,  the  ante- 
rior part  of  the  calcaneum.  The  fracture  of  the  scaphoid  was  appar- 
ently effected  by  the  pressure  of  the  head  of  the  astragalus,  possibly 
aided  by  the  tension  of  the  tibialis  posticus  and  the  anterior  portion  of 
the  internal  lateral  ligament.  The  mechanism  of  the  fracture  of  the 
sustentaculum  tali  was  not  easily  comprehended.  An  explanation  that 
seemed  plausible  was  that  the  fracture  was  effected  by  avulsion  through 
the  internal  lateral  ligament,  made  tense  by  eversion,  the  fracture  of 
the  process  being  aided  by  that  of  the  adjoining  portion  of  the  calca- 
neum. 

The  foot  should  be  immobilized  in  a  plaster  bandage  or  splints  with 
the  sole  sufficiently  inverted  to  favor  reunion  of  the  fragments,  but 
without  lengthening  of  the  external  lateral  ligaments  if  they  have  been 
torn. 

Fracture  by  muscular  action,  contraction  of  the  soleus  and  gastroc- 
nemii,  has  been  observed  a  number  of  times.  Malgaigne  collected 
eight  cases,  rather  briefly  reported;  in  two  the  fracture  was  caused  by 
a  misstep,  and  in  five  by  a  fall  upon  the  feet,  in  two  of  which  it  is 
noted  that  the  patient  alighted  upon  the  ball  of  the  foot.  The  fracture 
seems  to  take  place  always  behind  the  astragalus  and  sometimes  to 
separate  only  a  portion  corresponding  to  the  insertion  of  the  tendo 
Achillis.  The  displacement  in  some  cases  was  slight,  in  others  extreme, 
four  and  one-half  inches  from  the  lower  edge  of  the  fragment  to  the 
bottom  of  the  heel  in  Constance's^  case,  in  which,  nevertheless,  the 
patient  made  a  good  recovery  with  perfect  use  of  the  limb,  although 
the  displacement  persisted. 

1  Constance :  American  Journal  of  the  Medical  Sciences,  1829,  p.  222,  quoting  fh}m  an  Engliah 
Journal. 
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In  a  case  reported  bj  AnniDgson^  the  mechanism  of  the  fracture 
seems  very  clear.  A  woman,  forty-two  years  old,  after  stepping  down 
from  a  doorway  to  the  sidewalk,  a  distance  of  about  six  inches,  cried 
oat  that  she  had  ''  put  out  her  ankle/'  She  walked  home  slowly,  a 
distance  of  one  hundred  yards.  A  fn^ment  of  bone  was  found  two 
and  a  half  inches  above  the  heel  in  the  hue  of  the  tendo  Achillis  which 
was  lacking  below  it;  its  lower  edge  was  a  little  above  the  level  of  the 
lower  end  of  the  internal  malleolus;  it  measured  one  inch  transversely 
and  '^  had  been  torn  off  the  posterior  surface  of  the  os  calcis  where  a 
oavily  could  be  felt  The  whole  depth  of  the  bone  had  not  been  torn 
away,  but  only  the  upper  three-fourths,  and  the  inferior  edge  of  the 
fragment  was  tilted  Imckward.  The  usual  treatment  of  ruptured  tendo 
Achillis  was  adopted,''  and  eight  weeks  afterward  the  patient  was  able 
to  walk  without  limpine  and  complained  only  of  some  loss  of  spring. 

I  have  seen  a  similar  fracture,  but  with  less  displacement  of  the  frag- 
ment, caused  by  jumping  from  a  boat,  the  fracture  apparently  occurring 
as  the  patient  alighted  on  his  toes. 

The  foot  should  be  maintained  in  the  position  of  complete  plantar 
flexion,  and  it  is  sometimes  advisable  to  flex  the  knee  also.  This  can 
be  done  by  a  plaster  dressing,  or  an  anterior  splint,  or  a  shoe  with  a 
cord  extending  from  its  heel  to  a  band  about  the  upper  part  of  the  leg 
or  the  lower  part  of  the  thieh.  Gussenbauer'  successfully  treated  a 
case  by  nailing  the  fragment  in  place. 


3.  FRAOTUBES  OF  THE  METATARSAL  B0NE8. 

These  are  usually  the  result  of  direct  violence,  and  consequently  are 
often  associated  with  contusion  or  laceration  of  the  skin  even  when  the 
fracture  is  not  compound.  The  first  is  the  one  most  frequently  broken, 
the  fifth  is  next  in  order  of  frequency. 

There  is  but  little  tendency  to  displacement  except  when  several 
bones  are  broken  at  the  same  time,  and  the  usual  displacement  is  of  the 
broken  end  of  either  fragment  toward  the  dorsum  of  the  foot. 

The  diagnosis  is  made  by  localized  pain,  abnormal  mobility  and 
<)repitus  when  the  first  or  fifth  is  broken,  and  pain  when  the  corre- 
sponding toe  is  pressed  bodily  backward  against  the  metatarsus. 

A  simple  fracture  is  not  a  serious  injury,  its  course  is  uncomplicated, 
its  result  favorable;  but  a  compound  fracture  may  lead  to  much  bur- 
rowing of  pus,  necrosis  of  the  fragments,  and  grave  inflammatory  com- 
plications, and  the  treatment  should  be  directed  actively  to  their 
prevention;  if  suppuration  becomes  profuse  the  freest  possible  drainage 
should  be  provided  and  counter-openings  made  on  the  sole  or  dorsum 
as  the  case  may  require. 

The  limb  and  foot  may  be  supported  upon  a  moulded  splint  of  plas- 
ter, felt,  or  pasteboard,  and  secured  to  it  with  a  roller  bandage.  In 
compound  fracture  the  gauze  dressings  will  immobilize  the  fragments 
sufliciently. 

1  Annlnnon :  BritiRb  Medical  Journal,  1878.  vol.  1.  p.  128. 

s  Gumenoauer:  CentralblattlurgesammteTburapie,  June,  1888. 
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4.  FRACTURES  OF  THE  FHALANGES. 

These  are  caused  by  direct  violence  and  are  usually  compound,  and, 
as  in  similar  injuries  of  the  hand,  may  be  the  starting-point  of  very 
serious  inflammatory  complications.  Immersion  of  the  foot  in  a  bam 
containing  1  or  2  per  cent,  of  carbolic  acid  once  or  twice  daily  for  an 
hour  each  time  is  a  valuable  means  of  arresting  commencing  inflam- 
mation. 

The  dressings  of  a  compound  fracture  will  immobilize  the  toe  suffi- 
ciently, and  in  a  simple  fracture  it  is  usually  sufficient  to  place  the  foot 
on  a  splint.  If  it  is  thought  desirable  the  toe  itself  may  be  steadied 
by  strips  of  adhesive  plaster  applied  longitudinally  to  its  dorsum  and 
sides,  or  it  may  be  made  fast  to  the  adjoining  ones. 
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A  DISLOCATION  IS  a  permanent,  abnormal,  total  or  partial  displace- 
ment from  each  other  of  the  articular  portions  of  the  bones  entering 
into  the  formation  of  a  joint. 

The  term  diastasis  is  employed  to  indicate  a  direct  separation,  tem- 
porary or  permanent,  of  articular  surfaces,  without  lateral  gliding  of 
one  upon  the  other,  as  when  the  pubic  bones  separate  at  the  symphysis, 
or  the  tibia  and  fibula  are  torn  apart,  or  in  some  injuries  of  the  spinal 
column. 

If  the  displacement  is  only  momentary,  the  parts  immediately  return- 
ing to  their  normal  relations,  the  injury  is  classed  as  a  sprain. 

When  a  coexisting  wound  of  the  soft  parts  establishes  communication 
between  the  outer  air  and  the  cavity  of  the  joint,  the  dislocation  is  said 
to  be  compound;  and  when  there  exist  associated  lesions  of  the  joint  or 
neighboring  tissues  so  extensive  or  peculiar  as  to  present  special  indi- 
cations or  create  special  difficulties  in  treatment,  such  as  fracture  or 
laceration  of  vessels,  nerves,  or  integuments,  it  is  said  to  be  complicated  ; 
under  other  circumstances  it  is  described  as  simple. 

When  the  articular  surfaces  are  so  far  displaced  that  they  no  longer 
touch  each  other,  or  that  they  touch  only  by  their  edges,  the  dislocation 
is  said  to  be  complete  ;  if  the  displacement  is  less,  it  is  called  an  incom- 
plete dislocation  or  subluxation.  Incomplete  dislocations  are  frequent 
in  the  ginglyraoid  and  arthrodial  joints,  and  the  controversy  as  to  their 
frequency  or  infrequency  in  the  enarthroses  has  arisen  not  from  any 
doubt  as  to  the  nature  of  the  new  relations  of  the  articular  surfaces  to 
each  other  or  of  the  extent  of  the  displacement,  but  solely  from  differ- 
ences iu  definition,  some  authors  maintaining  that  only  those  dislocations 
should  be  deemed  complete  in  which  the  head  of  the  bone  has  entirely 
left  its  bony  socket,  and  all  those  incomplete  in  which  any  portion  of 
the  head  remains  within  the  area  bounded  by  the  rim  of  the  socket, 
whether  portions  of  the  articular  surfaces  are  in  contact  with  each  other 
or  not.  Under  that  definition  many  dislocations  of  the  shoulder  and 
of  the  hip  would  probably  have  to  be  classed  as  incomplete,  if  the  exact 
relations  of  the  bones  could  be  determined;  and  as  such  accuracy  of 
diagnosis  would  rarely  be  attainable,  and  the  doubtful  cases  would  not 
differ  clinically  from  those  in  which  the  displacement  is  greater,  the 
adoption  of  such  a  classification  would  serve  only  to  embarrass  and 
obscure.  It  seems  to  me  much  simpler  and  more  practical,  even  if 
somewhat  arbitrary,  to  call  all  traumatic  dislocations  of  the  hip  and 
shoulder  com])lete  in  which  the  centre  of  the  head  of  the  bone  has 
passed   beyond  the  rim  of  the  socket.     The  incomplete  dislocations 
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would  then  be  exceptional^  practically  only  those  in  which  a  portion  of 
the  rim  of  the  socket  is  broKen  off  and  pushed  aside  by  the  displaced 
heady  as  in  a  case  mentioned  by  Robert^  in  an  animated  discussion  of 
this  subject  before  the  Soci6t6  de  Chirurgie. 

In  the  great  majority  of  cases  the  dislocation  is  of  a  single  joint  only, 
but  occasionally  two  or  more  joints  may  be  simultaneously  dislocated, 
and  the  injury  is  then  said,  according  to  circumstances,  to  be  bitaiercU, 
dotible,  or  multiple.  When  a  symmetrical  bone,  having  joints  on  both 
sides  of  the  median  line  of  the  body,  as  the  lower  jaw  or  a  vertebra, 
suffers  dislocation  of  these  joints,  the  injury  is  called  bilateral  or  dovble. 
When  both  ends  of  a  bone  are  dislocated,  as  has  been  observed  in  the 
clavicle,  ulna,  and  fibula,  the  dislocation  is  said  to  be  double  or  totoL 
The  same  term  is  also  applied  to  symmetrical  dislocations  on  opposite 
sides  of  the  body,  as  of  both  shoulders  or  both  hips. 

MuUiple  dislocations  are  those  in  which  two  or  more  bones  are  simul- 
taneously dislocated,  as  two  fingers,  a  shoulder  and  a  hip.  Some 
authors  include  under  this  term  uiose  dislocations  which*  others  term 
totoL 

A  method  of  nomenclature  accurately  descriptive  of  the  different 
varieties  of  dislocation  has  not  been  established.  As  a  general  rule, 
subject,  however,  to  some  exceptions,  the  bone  which  is  more  distant 
from  the  trunk  or  median  line  of  the  body,  the  one  that  is  generally 
moved  upon  the  other,  is  said  to  be  dislocated;  thus  a  dislocation  at  the 
hip,  at  the  shoulder,  is  called  a  dislocation  of  the  femur,  of  the  humerus. 
Or  the  joint  alone  is  named,  as  a  dislocation  of  the  elbow,  of  the  hip, 
of  the  shoulder.  As  an  example  of  the  exceptions  may  be  mentioned 
dislocation  of  the  outer  end  of  the  clavicle,  a  term  universally  preferred 
to  dislocation  of  the  acromion. 

The  same  lack  of  uniformity  appears  in  the  names  given  to  the  vari- 
ous dislocations  that  may  occur  at  the  individual  joints,  and  the  prac- 
tice has  grown  up  of  using  in  each  case  such  a  name  as  may  most 
readily  and  accurately  indicate  either  the  general  character  of  the  dis- 
placement or  some  important  special  feature  connected  with  it.  When 
the  name  of  the  joint  is  used,  and  a  term  indicating  direction  is  added, 
as  dislocation  of  the  elbow  backward,  forward,  to  the  inner  or  to  the 
outer  side,  the  latter  denotes  the  direction  in  wliich  the  distal  member 
of  the  joint  has  been  displaced.  Whenever  the  use  of  the  name  of  the 
joint  would  give  rise  to  ambiguity,  it  is  common  to  prefer  the  name  of 
one  of  the  bones  constituting  it,  as  a  dislocation  of  the  radius  and  ulna 
backward,  instead  of  dislocation  of  the  elbow  backward.  Strictly  speak- 
ing, it  is  true  that  this  might  be  mistaken  for  a  dislocation  at  the  wrist, 
and  that,  therefore,  it  would  be  well  to  add  '^  at  the  elbow,"  but  cus- 
tom has  so  well  established  the  meaning  of  the  different  terms  now  in 
use  that  in  practice  such  a  mistake  would  hardly  be  made.  Other  dis- 
locations, again,  have  received  names  denoting  the  relations  of  the  dislo- 
cated bone  to  certain  muscles  or  bones,  as  subcoracoid  or  subpectoral 
dislocation  of  the  humerus,  and  dislocation  of  the  (head  of  the)  femur 
upon  the  dorsum  of  the  ilium  or  into  the  obturator  foramen. 

1  Robert :  Bull,  de  la  Soci<M^  dc  Chirurgie,  January  19, 1853,  p.  389. 
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Th^  primitive  or  primary  displacement  is  the  one  immediately  effected 
by  the  causative  violence  which  produces  the  dislocation;  if  the  dislo- 
cated bone  afterward  shifts  to  another  position,  the  displacement  is  said 
to  be  consecviive  or  secondary.  This  shifting  of  the  position  of  the 
dislocated  end  sometimes  has  very  important  consequences  as  regards 
treatment,  because  the  end  of  the  bone  may  thereby  be  removed  from 
its  position  opposite  the  rent  in  the  capsule  through  which  it  escaped 
from  the  cavity  of  the  joint,  and  it  may  need  to  be  brought  back  to 
that  position  before  it  can  be  replaced  in  the  joint. 

In  the  great  majority  of  cases  a  dislocation  is  produced  suddenly  by 
external  violence  or  by  muscular  action,  or  by  the  two  acting  together 
upon  a  healthy  joint,  and  when  thus  produced  it  is  called  traumatic. 
In  other  cases  the  joint  has  been  altered  by  disease  previous  to  the 
occurrence  of  the  dislocation,  and  this  latter  is  effected  by  the  gradual 
action  of  the  muscles  or  even  by  gravity;  these  are  known  as  aponta" 
neousj  and  present  many  varieties.  (See  Chapter  XXXVI.)  A  third 
class,  congenital  dislocations,  is  composed  of  those  in  which  the  dislo- 
cation occurs  during  intra-uterine  life,  presumably  as  the  result  of  a 
malformation  or  defective  development.  Dislocations  produced  during 
delivery  are  traumatic.  The  second  and  third  classes  will  be  sepa- 
rately considered.     (See  Chapters  XXXV.  and  XXXVI.) 

Statistics.  Compared  with  other  surgical  injuries,  dislocations  are 
infrequent;  the  proportion  to  fractures  is  about  1  to  10. 

Dislocations  at  the  Hudson  Street  Hospital,  New  York,  1894-1897. 
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1  Including  cases  with  associated  firacture. 
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The  following  table  summarizeB  the  other  two  with   Malgaigne's 
statistics  of  the  Hdtel-Dieu  : 


Cmct.  , Upper  ei tre mil)'., Lower e 


e,  boapllal .... 
KrflDleln.  boaplCal  and  polyclinic  . 
StlnuoD,  hoapllal  and  dlipeasary  . 


These  tables  show  the  great  relative  frequeucy  of  dislocations  of  the 
upper  extremity  as  compared  with  those  of  the  lower.  Yjuch  set  of 
statistics  shows  that  disloL'ation  of  the  shoulder  is  far  more  common 
than  that  of  any  other  joint,  and  that  next  in  frequency  come  disloca- 
tions of  the  elbow.  These  two  dislocations  may  be  estimated  as  together 
comprisiug  from  two-thirda  to  three-fourths  of  all  oases,  excluding  the 
phalanges. 

As  between  malea  &nd  Jemalai,  Malgaigne  and  Gurlt  found  the  injury 
three  times  as  frequent  in  the  former  as  in  the  latter;  Kri'mlcin  found 
it  five  times  as  great.  Dislocations  of  the  lower  jaw  are  an  exception, 
being  four  tiroes  (Kninlein)  as  frequent  in  women  as  in  men. 

Age.  No  age  is  exempt;  dislocations  have  occurretl  as  c.irly  as  the 
moment  of  birth  and  as  late  as  the  age  of  ninety  years.     The  relative 

'  KniDleiD  :  11eulw:b«  Cblrurgle,  Lief.  26,  p.  S. 
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liability  to  the  injury  at  different  ages  is  not  shown  by  simply  com- 
paring the  number  of  t-aeea  observed  at  those  ages,  but  by  also  com- 
paring these  numbers  with  the  Dumber  of  people  at  those  ages  living 
io  the  community  where  the  observation  is  made.  This  comparison 
has  been  made  by  Kroulein  for  Berlin,  with  the  following  results : 

Fbsqtiehcy  of  Dislocatioks  at  Ditterbmt  Ages. 
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From  this  it  appears  that  a  smaller  proportion  of  individuals  between 
the  ages  of  one  and  ten,  and  seventy-one  and  eighty  years  receive  dis- 
locations than  in  auy  other  decade  of  life;  and  the  highest  proportions 
are  found  between  the  ages  of  fifty-one  and  sixty  and  sixty-one  and 
seventy.  It  is  further  to  be  noticed  that  dislocation  of  the  shoulder  is 
very  rare,  and  that  of  the  elbow  very  common,  before  the  age  of  twenty- 
one  years.  Kronlein's  table  shows  that  of  207  cases  of  the  shoulder,  in 
only  two  were  the  patients  lees  than  twenty-one  years  old,  and  that  of 
109  cases  of  the  elbow  80  were  no  older,  the  ^e  in  31  being  between 
one  and  ten  years,  and  in  49  between  eleven  and  twenty  years.  Com- 
pared with  fractures,  it  appears  that  the  liability  to  dislocation  is  least 
during  those  periods  of  life  in  which  the  liability  to  fracture  is  greatest 
— that  is,  in  infancy  and  youth  and  in  old  age;  the  latter  part  of  this 
statement  may  need  some  modification,  for  while  dislocations  are  rare 
after  the  age  of  seventy,  they  are  relatively  frequent  in  the  preceding 
decade.  The  liability  to  each  increases  from  adolescence  through  middle 
life. 


CHAPTEE    XXVIII. 

ETIOLOGY  AND  MECHANISM. 

The  causes  of  dislocation  may  be  erouped  in  two  classes  :  a.  Pre- 
disposing; 6.  Immediate  or  determimng. 

A.  Predisposing  Oanses. 

These  are  found  in  certain  normal  differences  of  form  and  function 
characterizing  certain  joints^  and  in  accidental  or  pathological  conditions 
that  sometimes  arise. 

The  joint  which  is  most  frequently  dislocated  is  the  shoulder-joint, 
and  it  differs  normally  from  others  in  the  wide  range  and  variety  of 
motion  made  possible  by  its  form,  the  laxity  of  its  capsule,  and  the 
absence  of  any  firm  ligament  to  hold  the  bones  closely  together.  A 
wide  range  of  motion  in  one  direction  is  not  necessarily  a  circumstance 
favoring  dislocation;  on  the  contrary,  it  may  protect  against  it  by 
making  it  difficult  to  bring  into  action  the  fulcrum  which  is  furnished 
by  the  edge  of  the  bone  when  it  arrests  the  motion.  In  a  young 
healthy  person  the  elbow  or  knee  cannot  be  dislocated  by  flexion, 
because  tne  motion  is  finally  arrested  by  broad  contact  of  the  soft  parts, 
not  by  the  edge  of  the  joint;  while,  on  the  other  hand,  in  each  case 
extension  is  limited  by  the  structures  of  the  joint  itself,  and  hyper- 
extension  at  once  favors  dislocation  by  rupturing  those  structures.  A 
loDg  range  of  motion  in  one  plane  does  not  make  the  joint  insecure  so 
long  as  the  two  bony  surfaces  rest  squarely  against  each  other,  as  they 
do  in  the  hinge- joints ;  but  when  the  change  of  position  makes  this 
contact  oblique,  as  in  abduction  of  the  arm,  a  displacing  force  exerted 
in  the  direction  of  the  long  axis  of  the  bone  is  resisted  only  by  the 
capsule.  Under  certain  conditions,  therefore,  it  may  be  said  that  free- 
dom of  motion  in  a  joint  diminishes,  and  limitation  of  motion  increases, 
the  liability  to  dislocation. 

Dropsy  of  some  joints  favors  dislocation  by  removing  the  obstacle 
which  the  necessity  of  creating  a  vacuum  between  the  articular  surfaces 
would  otherwise  interpose.  (See  Chapter  XXXVI.,  Dislocations  by 
Distention.) 

The  destruction  of  the  ligaments  by  violence  or  disease,  and  fracture 
or  disease  of  the  bony  constituents  of  the  joint,  favor  dislocation,  and 
the  fracture  of  an  associated  or  parallel  bone  may  have  the  same  effect, 
as  fracture  of  the  ulna  favors  dislocation  of  the  head  of  the  radius. 

B.  Immediate  or  Determining  Causes. 

A  bone  may  be  dislocated  by  (1)  external  violence  applied  (a)  directly 
to  it  at  or  near  its  end,  or  (6)  indirectly  and  at  a  distance  from  its  end; 
(2)  by  muscular  action. 
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1.  External  Violence.  Dislocations  by  direct  violence  are  rare,  espe- 
cially if  the  class  is  restricted  to  those  cases  in  which  the  violence  falls 
upon  only  one  of  the  bones  forming  the  joint  and  forces  it  directly 
away  from  the  other.  Thus,  the  head  of  the  humerus  has  been  driven 
backward  (subspinous  dislocation)  by  a  blow  of  the  fist  (Busch)  or  by 
a  fall  in  which  the  front  of  the  shoulder  struck  against  the  corner  of 
a  table  (Kronlein),  or  inward  by  a  fall  upon  the  outer  side  of  the 
shoulder,  or  even  downward  into  the  axilla  by  a  force  received  upon 
and  first  breaking  the  acromion  (Kronlein). 

In  dislocations  by  indirect  violence  the  mechanism  may  vary  greatly. 
The  force  in  some  cases  is  exerted  directly  along  the  long  axis  of  the 
bone  while  the  limb  is  in  a  position  in  which  the  articular  surfaces  do 
not  rest  squarely  upon  each  other,  and  the  head  of  the  bone  is  driven 
out  of  its  socket,  as  in  some  dislocations  of  the  shoulder  by  a  fall  upon 
the  outstretched  (abducted)  arm  or  by  muscular  action,  or  in  disloca- 
tion of  the  outer  end  of  the  clavicle  by  a  fall  upon  the  shoulder.  The 
mechanism  is  similar  to  that  of  the  first  form  of  dislocation  by  direct 
violence  mentioned  above.  Or  a  much  slighter  force,  favored  by 
conditions  of  leverage  established  at  the  Joint,  tears  the  capsule  or 
a  ligament  and  produces  a  dislocation.  This  is  the  most  common 
mechanism.  The  conditions  of  leverage  are  found  at  all  points  where 
normal  movements  are  arrested  or  no  movement  permitted.  The  head 
or  neck  of  a  moving  bone  is  arrested  by  the  edge  of  the  corresponding 
articular  cavity,  or  by  a  projecting  point  of  bone,  or  by  a  tense  liga- 
ment or  portion  of  capsule;  this  at  once  becomes  a  new  centre  of 
motion,  a  fulcrum,  and,  the  force  continuing  to  act  at  the  end  of  the 
bone  or  limb  (the  long  arm  of  the  lever),  the  head  of  the  bone  (or  short 
end  of  the  lever)  is  forced  away  abnormally. 

When  the  force  is  exerted  in  a  direction  in  which  normally  no  motion 
is  permitted,  as  laterally  at  the  elbow,  ankle,  or  knee,  it  meets  at  once 
with  greater  resistance  than  that  habitually  found  at  the  extremes  of 
normal  ranges  of  motion,  and  if  it  is  great  enough  to  overcome  this 
resistance  it  is  more  likely  to  cause  in  addition  other  and  perhaps 
extensive  injuries  of  the  soft  parts  or  of  the  bones. 

Violence,  then,  acting  in  a  given  manner,  may  cause  a  fracture,  a 
dislocation,  or  a  sprain  according  to  its  force,  the  strength  of  the  resist- 
ance offered  by  the  ligaments  and  the  bones  to  which  they  are  attached, 
and  the  prolongation  of  its  action. 

2.  Muscular  Action.  Contraction  of  the  corresponding  muscles  can 
cause  the  dislocation  of  a  sound  joint  in  either  of  two  ways:  it  can,  by 
rapidly  moving  the  limb,  communicate  to  it  a  momentum  which  acts 
in  the  same  manner  as  external  violence  and  produces  a  dislocation 
when  the  normal  limit  of  the  range  of  motion  is  reached  and  condi- 
tions of  leverage  are  established.  A  case,  probably  of  this  kind,  was 
observed  by  S6dillot  :*  a  woman,  forty-six  years  old,  who  dislocated  her 
shoulder  by  raising  her  arm  to  strike  a  blow.  Or,  secondly,  the  mus- 
cular contmction  acts  like  external  violence  received  at  or  near  the  end 
of  the  bone,  or  transmitted  along  its  longitudinal  axis,  and  draws  the 

^  S4dlllot :  Diet.  Encyclopikliqae,  art.  Luxations,  p.  28. 


400  DISLOCATIONS. 

bone  out  of  its  socket.  For  this  it  is  essential  that  one  or  two  mnscles 
should  contract  violently  while  the  others  that  normally  act  upon  the 
joint  remain  passive,  or  that  the  limb  should  be  in  such  a  position  that 
the  line  of  traction  of  the  muscles  is  nearly  parallel  to  the  opposing 
articular  surface.  Instances  of  this  kind  are  common  at  some  joints; 
dislocation  of  the  lower  jaw  is  commonly  caused  by  muscular  action 
in  yawning,  laughing,  or  vomiting,  and  othei^  have  been  caused  in  like 
manner  at  the  shoulder  and  hip,  and,  very  exceptionally,  at  other 
joints.     As  illustrative  examples  may  be  mentioned  the  following: 

A  man,  fifty-one  years  old,  dislocated  both  shoulders  (subcoracoid) 
by  drawing  himself  up  with  his  hands;  a  painter  dislocated  his  shoul- 
der while  painting  a  ceiling;  a  woman,  by  trying  to  lift  a  heavy  object 
from  a  shelf;  a  man,  by  trying  to  lift  at  arm's  length  a  heavy  book 
from  the  floor;  and  a  woman,  by  carrying  a  heavy  load  upon  her  head 
with  both  arms  uplifted. 

Many  cases  have  been  reported  in  which  dislocation  has  been  caused 
by  the  convulsive  contractions  of  individuals  affected  with  epilepsy, 
tetanus,  or  ursBmia,  or  poisoned  with  strychnine.  In  many  of  the 
cases  reported  as  such  the  dislocation  may  have  been  caused  by  vio* 
lence  received  in  falling  during  a  fit  or  by  striking  the  limb  against 
some  object,  but  in  a  number  of  them  the  history  positively  establishes 
the  absence  of  any  other  cause  than  the  contraction  of  the  muscles. 

In  these  cases,  as  in  fractures  by  muscular  action,  it  is  unnecessary 
to  suppose,  and  unwarranted  to  claim,  that  the  strength  of  the  capsule 
or  ligaments  is  less  than  usual,  or  that  the  structure  of  the  joint  varies 
from  the  normal  in  such  a  way  as  to  facilitate  the  production  of  the 
dislocation. 

The  power  of  voluntary  dislocation  of  one  or  several  joints  has  been 
occasionally  observed.  In  a  large  proportion  of  the  cases  its  appear- 
ance has  followed  the  occurrence  of  a  traumatic  dislocation  of  the  same 
joint,  but  in  a  few  instances  the  history  of  the  individual  contained  the 
record  of  no  traumatism  or  diseased  condition  to  which  the  peculiarity 
could  be  referred. 

Recurrent  or  Habitual  Dislocations.  Individuals  are  occasionally  ob- 
served in  whom  dislocation  of  some  one  joint,  commonly  the  shoulder, 
but  also  the  hip,  jaw,  and  clavicle,  frequently  recurs  under  the  infiuence 
of  some  slight  cause,  and  who  have  acquired  this  liability  as  the  result 
of  an  ordinary  traumatic  dislocation,  or  of  paralysis  of  one  or  moi*e 
of  the  muscles  of  the  joint,  or  of  fracture.  The  first  class  will  be  con- 
sidered in  Chapter  XaIX.;  of  the  others  the  following  case,  reported 
by  Sir  Astley  Cooper,*  will  serve  as  an  illustration  :  '*A  gentleman 
happened,  as  a  junior  officer  on  board  his  ship;  to  be  placed  under  the 
oraers  of  one  of  the  mates  when  the  captain  was  on  shore,  and  for  some 
trifling  offence  was  punished  in  the  following  manner :  his  foot  was 
placed  upon  a  small  projection  on  the  deck,  and  his  arm  was  lashed 
tightly  toward  the  yard  of  the  ship,  and  thus  ke|)t  extended  for  an 
hour.  When  he  returned  to  England  he  had  the  power  of  readily 
throwing  that  arm  from  its  socket  merely  by  raising  it  toward  his  head, 

1  Cooper:  Dislocations  and  Fractures,  Am.  od.,  1844,  p.  9. 
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but  a  very  slight  extension  reduced  it;  the  muscles  were  also  wasted, 
as  in  a  case  of  paralysis.'^ 

The  explanation  is  to  be  found  in  the  loss  of  support  occasioned  by 
the  diminution  of  the  tonicity  of  the  muscles  which,  in  such  joints  as 
the  shoulder,  take  the  place  of  short,  firm  ligaments  and  hold  the 
articular  surfaces  in  contact  with  each  other,  a  loss  which  allows  the 
bones  to  be  separated  by  the  action  of  gravity,  or  by  an  effusion  into 
the  joint,  until  the  separation  is  arrested  by  the  capsule.  When  thus 
separated,  a  slight  force  is  sufficient  to  throw  the  head  of  the  humerus 
past  the  edge  of  the  glenoid  cavity  and  produce  a  dislocation  without 
rupture  of  the  capsule. 

The  cases  of  dislocation  due  to  limited  paralysis  of  peripheral  origin 
must  not  be  confounded  with  those  sometimes  accompanying  the 
arthropathies  that  complicate  some  paralyses  of  central  origin  and 
some  cases  of  central  nervous  disease  without  paralysis.  In  the  latter 
the  articular  portions  of  the  bones  are  absorbed  in  the  progress  of  the 
disease,  and  thus  even  a  joint  the  bones  of  which  are  normally  held 
close  together  by  ligaments  becomes  a  loose  one  by  loss  of  bone  sub- 
stance. Strictly  speaking,  such  cases  in  which  the  articular  end  of  the 
hone  has  been  entirely  absorbed  do  not  come  within  the  definition  of 
dislocation,  but  clinicallv  it  is  proper  and  convenient  so  to  designate 
them.     (See  Chapter  XXXVI.) 

The  unequal  growth  of  parallel  and  associated  bones,  tibia  and  fibula, 
or  radius  and  ulna,  may  cause  dislocation  at  one  or  the  other  end. 
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CHAPTER    XXIX. 

PATHOLOGICAL  ANATOMY  IN  RECENT  DISLOCATIONS;  COMPLI- 
CATIONS ;  AND  THE  PROCESS  OF  REPAIR  AFTER  REDUCTION. 

PATHOLOGIOAL  ANATOMY. 

As  a  traamatic  dislocatioD  consists  in  the  forcible  overcoming  of  the 
normal  restraints  upon  the  motion  of  the  joint  in  one  or  more  direo- 
tionsy  restraints  offered  by  the  ligaments  and  capules  of  the  joint,  it  is 
almost  invariably  accompanied  by  rupture  of  a  ligament  or  of  the  cap- 
sule. There  is  some  reason  to  think  that  dislocation  of  the  inferior 
maxilla  may  be  an  exception  to  this  rule,  but  the  lack  of  opportunities 
directly  to  examine  such  cases  leaves  the  question  in  doubt.  In  enar- 
throdial  joints, especially  the  shoulder,  where  the  ligaments  are  loose  and 
where  the  bones  are  held  together  by  the  tonicity  of  the  muscles  and 
the  atmospheric  pressure,  sudi  a  change  as  dropsy  of  the  joint  mav  so 
annul  the  effect  of  the  latter  agent  and  overcome  the  former  by  filling 
the  capsule  with  liquid  that  insinuates  itself  between  the  contiguous 
articular  surfaces,  that  the  head  of  the  bone  falls  away  from  its  socket 
and  the  joint  b^mes  loose  like  that  of  a  flail;  under  such  circum- 
stances dislocation  may  occur  without  rupture  or  laceration. 

The  capsule  of  an  enarthrodial  joint  is  torn  upon  the  side  toward 
which  the  distal  bone  is  displaced;  in  joints  of  other  forms  the  liga- 
ments may  be  broken  on  either  or  both  sides,  the  extent  and  character 
of  the  injury  varying  with  the  character  of  the  force.  The  rent  in  the 
capsule  may  be  limited  in  extent  and  simple  in  form,  merely  a  longi- 
tudinal or  transverse  slit,  or  it  may  be  irregular  or  may  even  involve 
the  entire  periphery.  Instead  of  suffering  a  rent,  the  capsule  may  be 
torn  away  from  the  bone,  sometimes  bringing  with  it  portions  of  the 
bone  itself  or  remaining  continuous  with  the  periosteum  stripped  up 
from  the  shaft.  Under  similar  conditions  the  position  of  the  rent  in 
the  capsule  is  very  constant,  for  it  is  determined  by  the  posture  of  the 
head  and  the  direction  of  the  force.  In  addition  to  the  laceration  of 
the  capsule  and  ligaments  produced  by  the  pressure  of  the  bone,  otliers 
may  be  caused  by  the  tearing  off  of  attached  muscles  that  are  put  upon 
the  stretch  by  the  displacement.  This  may  be  effected  by  the  avulsion 
of  the  tuberosities  upon  which  the  muscles  are  inserted;  the  bone  yields, 
and  the  laceration,  starting  from  the  broken  surface,  extends  across  and 
through  the  adjuining  soft  parts.  This  is  a  frequent  accompaniment 
of  dislocation  forward  and  downward  of  the  shoulder;  the  supra- 
spinatus  and  infraspinatus  muscles,  inserted  respectively  upon  the 
upper  and  middle  facets  of  the  greater  tuberosity  of  the  humerus,  are 
put  upon  the  stretch  and  one  or  both  are  torn  away  from  the  bone. 

The  soft  parts  overlying  the  capsule  may  be  torn  by  extension  of  the 
rent  in  the  capsule  if  they  are  closely  adherent  to  the  latter,  or  by  the 
forcible  passage  through  them  of  the  displaced  bone.  The  surrounding 
muscles  on  the  side  toward  which  the  displacement  takes  place  may  be 
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contused  or  torn  by  the  passage  of  the  bone,  and  those  upon  the  oppo- 
site side  by  being  put  upon  the  stretch.  Blood  is  freely  extravasated 
into  the  cellular  tissue  from  the  ruptured  vessels. 

The  cartilages  of  incrustation  may  be  bruised  and  sometimes  chipped 
in  the  passage  of  the  surfaces  across  each  other,  and  projecting  portions 
of  bone,  apophyses,  or  the  rim  of  an  orbicular  cavity  may  be  broken  off. 

The  bone  itself  seldom  passes  to  any  great  distance  from  its  normal 
position;  its  progress  is  arrested  by  the  ligaments  and  muscles  that 
remain  untorn  and  the  resistance  of  the  soft  parts  that  it  presses  upon^ 
and  it  comes  to  rest  lying  directly  upon  the  adjoining  bone  or  with  some 
soft  parts  interposed.  Its  position,  as  taken  in  the  primary  displace- 
ment, may  be  changed  by  the  renewal  of  external  violence,  by  gravity, 
by  a  change  in  the  position  of  the  limb,  or  by  the  spasmodic  contrac- 
tion of  attached  muscles,  but  the  secondary  position  (**  consecutive 
displacement'^)  is  habitually  determined  by  the  resistance  of  untorn 
ligaments  which  constitute  the  fulcrum  or  pivot  about  which  the  bone 
turns. 

COMPLICATIONS. 

Other  injuries,  and  severer  or  more  extensive  forms  of  those 
already  mentioned,  may  coexist  with  a  dislocation  as  complications. 
They  include  fracture  of  the  bone,  partial  or  complete  rupture  of 
large  bloodvessels  or  nerves,  and  extensive  laceration  of  the  soft 
parts.  To  constitute  a  *'  complication''  of  the  dislocation  the  associ- 
ated injury  should  be  the  direct  or  consecutive  result  of  the  original 
violence  upon  adjoining  tissues,  and  should  create  special  indications 
for,  or  difficulties  in,  treatment.  A  fracture  of  the  leg  caused  by  the 
same  fall  that  dislocates  the  shoulder  is  not,  in  this  sense,  a  '*  compli- 
cation" of  the  dislocation;  but  a  fracture  of  the  ulna  accompanying 
dislocation  of  the  radius,  or  a  fracture  of  the  neck  of  the  humerus 
accompanying  dislocation  of  the  shoulder  is  a  complication,  for  the  two 
injuries  are  associated  in  their  origin  and  in  their  treatment. 

Bones.  Not  all  fractures  that  coexist  with  dislocation  of  even  the 
same  bone  are  necessarily  to  be  deemed  complications,  since  some  habit- 
ually accompany  certain  dislocations,  may  even  not  be  recognizable 
clinically,  and  neither  receive  nor  require  special  treatment.  Such  are 
fractures  of  epiphyses  or  tubercles  to  which  muscles  are  attached,  and 
some  fractures  of  a  portion  of  the  articular  end  of  the  bone  or  of  the  rim 
of  an  orbicular  cavity.  In  others  the  dislocation  is  rather  to  be  deemed 
a  complication  or  incident  of  the  fracture,  since  it  is  made  possible  by 
it,  as  in  some  fractures  of  the  vertebrre  and  in  fracture  of  the  olecranon 
with  displacement  forward  (or  upward)  of  the  radius  and  ulna. 

Relatively  common  are  those  in  which  the  force  is  exerted  through 
the  head  of  the  bone  upon  the  margin  of  the  opposing  articular  sur- 
face, breaking  off  the  latter;  the  dislocated  bone  leaves  the  joint  through 
the  gap  thus  created,  driving  the  fragment  before  it,  or  else  tears  the 
capsule  and  escapes  in  the  usual  manner.  The  commonest  examples 
of  this  kind  are  found  in  fractures  of  portions  of  the  rim  of  the  glenoid 
and  cotyloid  cavities,  and  some  fractures  at  the  ankle  with  dis- 
placement of  the  astragalus.     Others,  that  are  closely  analogous,  are 
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fractures  of  the  coronoid  process  of  the  ulna  or  of  the  head  of  the 
radiuSy  or  of  both,  in  dislocation  backward  of  both  bones. 

Bruising  or  deep  indentation  of  the  head  of  the  bone  by  impact  upon 
the  edge  of  the  socket  has  been  noted  several  times  at  the  shoulder  and 
once  by  myself  at  the  hip.  It  cannot  be  rec(^nized  clinically  and  is 
not  known  to  have  important  consequences,  but  when  the  impact  is 
along  the  anatomical  neck  of  the  humerus  it  may  detach  the  head,  and 
in  two  cases^  the  head  of  the  femur  has  been  split  vertically;  in  a  third* 
the  head  and  neck  were  split  longitudinally,  apparently  after  disloca- 
tion had  taken  place. 

A  very  rare  complicating  fracture  is  that  of  the  central  part  of  the 
acetabulum  when  the  head  of  the  femur  is  driven  through  it  into  the 
cavity  of  the  pelvis  by  great  violence. 

Much  more  common,  but  seldom  deserving  to  be  classed  as  compli- 
cations, are  those  fractures  by  avulsion,  already  referred  to,  in  which, 
ligaments  or  muscles  being  put  upon  the  stretch,  the  bony  prominences 
to  which  they  are  attached  are  torn  off.  Some  of  them  may  be  looked 
upon  as  habitual,  or  at  least  frequent,  accompaniments  of  certain  dis- 
locations, for  example,  fracture  of  the  greater  tuberosity  of  the  humerus 
in  dislocation  of  the  shoulder  forward  and  downward,  and  fracture  of 
the  internal  epicondyle  in  dislocation  of  the  elbow. 

The  form  in  which  the  complication  most  seriously  affects  the  treat- 
ment and  prognosis  is  that  in  which  the  bone  is  broken  completely 
across  near  the  dislocated  end.  The  commonest  examples  are  found 
at  the  shoulder,  where  the  line  of  fracture  follows  either  the  anatomical 
or  the  surgical  neck,  and  the  special  difficulty  in  treatment  arises  from 
the  smallness  of  the  upper  fragment,  whereby  it  is  made  difficult  or 
impossible  so  to  act  upon  it  as  to  return  it  to  its  normal  position  in  the 
joint  In  68  cases  of  this  kind  collected  by  Thamhayn^  14  were  of  the 
anatomical  neck  of  the  humerus,  and  of  these  in  only  2  was  the  dislo- 
cation reduced;  while  of  the  46  cases  in  which  the  fracture  occupied 
the  surgical  neck  20  were  reduced.  McBurney^s  recent  (1893)  method 
of  reducing  with  the  aid  of  a  hook  inserted  into  the  fragment  has 

Sjreatly  diminished  the  difficulty.  The  mechanism  of  the  combined 
esions  is  sometimes  obscure,  as  regards  its  details,  and  varies  in  the 
different  cases,  the  dislocation  sometimes  preceding  and  sometimes  fol- 
lowing the  fracture,  and  perhaps  sometimes  occurring  simultaneously. 
In  a  specimen  figured  by  Knuilein  the  head  of  the  humerus,  after 
fracture  of  the  anatomical  neck,  has  been  completely  reversed  and  lies 
wedged  between  the  tuberosities. 

Bloodvessels.  Injury  of  a  large  bloodvessel  adjoining  a  dislocated 
joint  (the  dislocation  not  being  compound)  is  a  comparatively  rare  acci- 
dent, and  one  that  depends  either  upon  the  close  relations  of  the  vessels 
and  the  bones,  as  at  the  shoulder  and  knee,  or  upon  violence  so  great 
as  to  displace  the  bone  to  a  greater  distance  than  usual,  or  in  an 
unwonted  direction. 

1  Blrkett:  Medlco-Chlrurglcal  Transactions,  1S<39,  vol.  Hi.  p.  133.    Moxon  :  Medical  Times  and 
Gazette,  1872.  vol.  1.  p.  96. 
•  Riedel :  Bcila^e  zum  Contralb.  filr  Chir..  1885.  p.  92. 
3  Tbambayn:  Scbinidt's  Jabrbucb,  1868.  vol.  cxl. 
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In  most  of  the  recorded  eases  the  dislocation  has  been  of  the  shoul- 
der, inward  and  forward,  and  the  lesion  has  consisted  either  in  the 
rupture  of  a  large  arterial  branch,  the  anterior  circumflex  or  the  sub- 
scapular, at  or  near  its  origin,  or  in  such  stretching  of  the  axillary 
artery  that  its  inner  and  middle  coats  have  been  torn  across,  the  outer 
one  remaining  undivided,  or,  more  rarely,  in  rupture  of  the  main  vein. 
The  injury  may  result  in  the  immediate  formation  of  a  traumatic  aneu- 
rism or  in  the  gradual  formation  of  an  encysted  one,  or  in  gangrene  of 
the  distal  portion  of  the  limb.  In  some  of  the  recorded  cases  it  is  not 
possible  to  determine  whether  the  injury  to  the  vessel  was  the  imme- 
diate result  of  the  dislocation  or  of  the  efforts  to  reduce  it. 

The  symptoms  vary  greatly,  but,  except  at  the  shoulder,  are  not 
likely  to  leave  any  doubt  concerning  the  nature  and  details  of  the 
injury.  Injury  to  the  inner  and  middle  coats  alone  may  in  some  cases 
be  recognized  by  the  immediate  cessation  of  the  brachial  and  radial 
pulse,  in  others  only  by  the  subsequent  gradual  formation  of  an  aneu- 
rism. In  other  cases  the  prompt  appearance  and  rapid  growth  of  a 
fluctuating  swelling  in  the  axilla,  perhaps  accompanied  by  extensive 
ecchymosis  and  alarming  symptoms  of  collapse  or  shock,  sufficiently 
prove  the  fact  of  an  internal  hemorrhage;  but  the  source  of  the  bleed- 
ing, whether  from  an  arterial  brancli,  the  main  artery,  or  the  vein,  may 
remain  in  doubt,  for  the  radial  pulse  may  persist  even  when  the  hem- 
orrhage comes  directly  from  the  axillary  artery.  The  subject  will  be 
more  fully  discussed  in  Chapter  XXXIV.,  p.  411. 

In  a  case  observed  by  Korte,^  this  complication  accompanied  a  dis- 
location of  the  shoulder  caused  by  a  blow  received  upon  its  upper  sur- 
face while  the  arm  was  abducted;  the  dislocation  was  spontaneously 
reduced  before  the  arrival  of  the  surgeon,  and  probably  the  displace- 
ment was  only  slight.  An  aneurism  formed,  and  was  opened  under  the 
impression  that  it  was  an  enlarged  lymphatic  gland.  The  autopsy  indi- 
cated that  the  lesion  was  avulsion  of  the  anterior  circumflex  artery  at 
its  origin,  and  showed  also  that  the  inner  and  middle  coats  of  the 
axillary  artery  w^ere  torn  transversely  at  a  higher  point,  but  the  calibre 
of  the  vessel  was  not  thereby  obstructed. 

The  following  cases  illustrate  other  varieties : 

Mr.  J.  W.  Turner^  reported  two  cases  of  rupture  of  the  popliteal 
artery  complicating  dislocation  of  the  knee.  In  the  first  a  man,  twenty- 
four  years  old,  fell  from  a  height  of  thirty  feet  and  sustained  a  com- 
pound dislocation  of  the  knee,  the  condyles  of  the  femur  projecting 
through  the  integument  of  the  ham.  The  limb  was  immediately  ampu- 
tated, and  the  two  inner  coats  of  the  popliteal  artery  were  found  to  be 
ruptured,  the  outer  coat  remaining  untorn. 

In  the  second  case  a  middle-aged  woman  fell  while  carrying  a  heavy 
burden  on  her  back.  When  she  was  brought  to  the  hospital  there  was 
found  a  dislocation  of  the  kuee  together  with  a  wound  in  the  ham 
through  which,  it  was  said,  the  condyles  of  the  femur  had  projected. 
There  was  no  bleeding;    the  limb  became  greatly  swollen,  and   the 

'  K.irtc  :  Arcliiv  fUr  klinische  ChlmrRie,  1S^2,  p.  636. 

"  Tumor;  Tmnsacilons  of  the  Edinburgh  Medlco-Chirurgical  Society,  vol.  iii.  p.  808. 
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Etient  died  on  the  tenth  day.  The  artery  and  vein  were  found  to 
rve  been  torn  completely  across. 

Dr.  M.  Groldsmith^  reported  the  case  of  a  man,  forty  years  old,  who 
suffered  a  dislocation  of  the  left  femur;  ''  the  head  of  the  bone  being 
thrust  under  Poupart's  ligament  overrode  the  margin  of  the  pelvis  in 
such  a  manner  as  to  underlie  the  femoral  artery;  it  remained  unreduced 
for  two  months,  when  he  came  under  observation  with  a  diffused  swell- 
ing occupying  the  groin,  filling  the  iliac  fossa,  and  extending  to  the 
middle  of  the  thigh;  feeble  pulsation;  tumor  appeared  a  few  days  after 
the  accident;  pain  severe;  diagnosis,  aneurism;  treatment,  ligature  of 
the  common  iliac  artery;  death  on  fifth  day."  The  femoral  and  exter- 
nal iliac  arteries  were  perforated  to  the  extent  of  an  inch  on  the  poe- 
tero-external  aspect;  the  head  of  the  femur  lay  in  the  cavity  of  the 
aneurism. 

Cases  also  have  been  reported  of  rupture  of  the  anterior  and  poste- 
rior tibial  arteries  in  dislocation  of  the  ankle;  and  S^dillot'  published 
one  in  which  the  brachial  artery  was  ruptured  at  the  elbow  by  being 
stretched  over  the  end  of  the  humerus  in  a  dislocation  of  the  radius 
and  ulna  backward. 

Nerves.  Injuries  of  the  nerves  may  be  demonstrated  by  direct  exami- 
nation or  inferred  from  the  symptoms.  Examples  of  the  former  are 
uncommon,  and  in  some  of  the  latter  it  may  remain  in  doubt  whether 
the  nerves  were  injured  by  the  displacement  of  the  bone,  or  by  the 
efforts  to  reduce  the  dislocation,  or  by  the  independent  action  of  the 
violence  upon  them.  It  is  asserted'  that  a  fall  upon  the  hand  or 
shoulder,  without  lesion  of  the  skeleton,  is  competent  to  cause  palsy  of 
the  arm;  hence,  it  is  not  always  to  be  inferred  that  a  palsy  following 
a  dislocation  has  been  caused  by  the  pressure  of  the  head  of  the  bone 
upon  the  nerves,  and  this  is  especially  true  of  those  cases  in  which  a 
blow  has  been  received  directly  upon  the  shoulder,  and  the  deltoid 
alone  is  paralyzed. 

The  injiirj'  may  be  a  complete  rupture  or  laceration  of  one  or  more 
nerve  trunks,  or  a  contusion  with  extra vsation  of  blood  about  the  nerve 
and  amid  its  fibres,  or  a  neuritis  originating  in  an  injury  of  some  lesser 
nerve  and  extending  thence  to  the  main  trunk,  or  an  inflammatory  pro- 
cess extending  to  the  nerve  and  causing  its  compression  bv  newly 
formed  connective  tissue,  or  simple  compression  by  the  displaced  bone. 

Rupture  or  laceration  of  the  nerve  is  caused  by  violent  pressure 
against  it  of  the  displaced  end  of  the  bone,  and,  in  the  C4ise  at  least  of 
the  larger  trunks,  it  appears  commonly  to  be  associated  with  extensive 
laceration  of  the  other  soft  parts,  including  even  the  overlying  skin. 
Contusion  of  the  nerve  may  be  produced  in  the  sarae  manner,  and  then 
represents  a  less  degree  of  the  same  injury,  or  by  compression  of  the 
nerve  between  the  displaced  bone  and  an  adjoining  portion  of  the  skel- 
eton, as  between  the  head  of  the  humerus  and  the  wall  of  the  thorax. 

The  symptoms  vary  with  the  character  of  the  injury;  laceration  is 

1  Goldsmith:   American  JournRi  of  the  Medical  Sciences.  July,  i860,  p.  30;  ubsiract  from  the 
LouiRville  Medical  Jonnml,  Febnmry,  ISTjO 
'  St'Klillot:  Diet.  Encyclopt'dique.  art.  LuxationH.  p.  261. 
»  Weir  Mitchell :  Injuries  of  Nerves,  p.  D9. 
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immediately  followed  by  motor  paralysis  and  loss  of  sensation  in  the 
region  supplied  by  the  nerve,  which  are  permanent  or  persist  until  the 
integrity  of  the  nerve  is  restored;  in  other  forms  of  injury  there  are 
varying  degrees  of  paralysis  and  loss  of  sensation,  numbness,  pain^ 
alteration  of  local  nutrition,  and  other  symptoms  of  neuritis,  limited 
at  first  to  the  nerve  directly  injured,  and  afterward  perhaps  extending 
to  others.  In  many  of  the  recorded  cases  a  cure  has  followed  the 
systematic  use  of  electricity. 

The  statistics  of  the  Friedrich's  Hospital  collected  by  Holm^  show 
that  of  112  cases  of  dislocation  of  the  shoulder  there  was  generalparal- 
ysis  of  the  arm  in  7,  and  paralysis  of  the  deltoid  alone  in  10.  In  one 
of  them  all  the  muscles  supplied  by  the  median  nerve  were  paralyzed, 
while  those  supplied  by  the  musculo-spiral  were  unaffected.  This  is  a 
much  larger  proportion  than  I  have  observed. 

The  recorded  cases  of  rupture  of  a  nerve  verified  by  direct  exami- 
nation are  few;  the  following  are  examples  of  different  forms  : 

Hilton*  examined  the  body  of  a  man  who  died  thirteen  weeks  after 
having  received  a  dislocation  of  the  shoulder  into  the  axilla;  the  del- 
toid was  much  atrophied,  the  circumflex  nerve  was  small  and  was 
''  distinctly  lacerated,  but  its  actual  condition  was  changed  by  some 
strong  cellular  adhesions,  fixing  it  with  the  radio-spinal  nerve  and  the 
axillary  artery  to  the  inner  surface  of  the  subscapularis  muscle.** 
Bouley^  presented  to  the  Soci6t6  Anatomique  a  specimen  of  complete 
dislocation  outward  of  both  bones  of  the  forearm  at  the  elbow,  with 
fracture  of  the  outer  condyle  of  the  humerus,  caused  by  a  fall  upon 
the  elbow  from  a  height  of  twenty-four  feet.  The  patient  refused 
amputation  and  died  twenty  days  after  the  receipt  of  the  injury. 
'^  The  lateral  ligaments  of  the  elbow  were  entirely  ruptured,  both 
bones  of  the  forearm  were  situated  external  to  the  lower  end  of  the 
humerus,  and  the  ulnar  nerve  was  lacerated  at  the  level  of  the  articular 
surface.'' 

Holl^  found  in  the  dissecting-room  a  cadaver  with  a  marked  deformity 
of  the  elbow,  and  on  examination  it  appeared  that  the  individual  had 
suffered  fracture  of  the  upper  end  of  the  ulna  and  dislocation  of  the 
head  of  the  radius  upward  and  inward,  and  that  the  ulnar  artery  and 
ulnar  and  median  nerves  had  been  completely  divided  and  had  not 
reunited, 

Miiller,''  seven  months  after  dislocation  of  the  shoulder  which  had 
been  easily  reduced  and  which  had  been  followed  by  gradual  paralysis 
of  motion  and  sensation  in  the  arm,  found,  by  an  axillary  incision,  the 
artery  and  main  nerves  tightly  compressed  by  a  cicatricial  band  about 
a  (juarter  of  an  inch  wide.  On  division  of  the  band  pulsation  at  once 
reappeared  in  the  brachial  and  radial  arteries;  sensation  and  muscular 
function  reappeared  gradually. 

Of  the  cases  that  have  been  observed  clinically  the  injury  in  most 
has  been  attributed  to  the  reduction,  as  a  consequence  of  too  forcible 

^  Holm:  Schmidt's  Jahrbiich,  vol.  cxxi.  p.  82. 
"  Hiltim  :  (Juv's  Hospital  Ueports,  1H47,  vol.  v.  p.  93. 
a  liiMiley  :  Bull,  de  la  Soc.  Anatomique,  1837,  p.  101. 
<  Holl  .  Medic.ln  Jahrbuch,  Wien,  J880.  p.  151. 
*  Mailer:  Centralb.  fUrChlr.,  1892,  p.  611. 
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trol  and  support  normally  supplied  by  tlio  supraspinatiis  and  infra- 
Hpiuatus  muBclea,  seems  entirely  adequate  tn  explain  the  easy  recur- 
rence of  the  dislocation,  and  the  rerent  cases  of  relief  by  operative 
shortening  of  tlie  anterior  portion  of  the  capside  arc  confirmative  of 
tJie  opinion. 

Gangrene  of  the  limb  may  ensue  upon  the  rupture  of  the  principal 

vessels,  or  even  upon  exlensive  laceration  and  violent  inflamniatory 

reaction ;  and  paralyn'us  of  one  or  several  muscies  may  manifest  itself 

'""nodiately  or  only  after  the  limb  is  again  brought  into  use,  the  result 

injury  to  nerve  trunlts  or  of  contusion  of  the  muscle  itself,  or  of 

npresston  of  the  nerve  by  a  cicatricial   band  as  in  Muller's  caue 

fid  above,  page  407. 


CHAPTER    XXX. 

THE  PATHOLOGY  OF  UNREDUCED  ("ANCIENT/'  **  INVETERATE") 

DISLOCATIONS. 

The  changes  that  take  place  about  joints  that  have  long  remained 
dislocated  are  well  understood,  through  direct  observations  of  many 
specimens  in  man  and  through  experiment  upon  animals.  These 
cnanges  are  partly  the  direct  result  of  purely  inflammatory  processes 
excited  by  the  traumatism  and  the  changed  relations  of  the  parts, 
partly  that  of  disease,  and  partly  that  of  a  seeming  effort  of  nature  to 
create  a  new  and  serviceable  joint.  The  changes  consist,  in  general 
terms,  in  the  condensation  and  thickening  of  connective  tissue  about 
the  displaced  bone  in  such  a  manner  as  to  protect  it  against  further 
displacement,  and  in  the  change  of  the  bones  at  the  new  points  of  con- 
tact partly  by  absorption  ana  partly  by  the  formation  of  new  bony 
outgrowths  through  continued  slight  irritation  of  the  bone  itself,  the 
periosteum,  and  the  adjoining  fibrous  and  ligamental  tissues.  The 
irritation  which  leads  to  these  changes  is  furnished  by  motion,  use,  of 
the  limbs;  hence  the  most  striking  examples  are  found  at  the  shoulder 
and  the  hip,  and  these  will  be  used  as  the  basis  of  the  following 
description. 

The  first  changes,  in  point  of  time,  are  those  in  the  bruised  and  torn 
soft  parts  amid  which  the  end  of  the  bone  has  lodged  after  its  escape 
through  the  rent  in  the  capsule.  The  loose  connective  tissue  lying 
about  the  vessels,  nerves,  and  muscular  bundles,  bruised  and  pressed 
back  by  the  head  of  the  bone  and  infiltrated  with  extravasated  blood, 
reacts  in  the  usual  manner  under  the  traumatism  by  becoming  the  seat 
of  an  exudation  and  by  multiplication  of  its  cellular  elements.  The 
latter  follow  their  natural  evolution  into  fibrous  tissue,  and  thus  is 
formed  about  the  bone  a  continuous  fibrous  envelope  enclosing  a  cavity 
within  which  the  end  of  tlie  bone  lies,  more  or  less  free,  and  continuous 
structurally  on  its  outside  with  the  adjoining  tissues,  some  of  which — 
vessels,  nerves,  and  muscular  fibres — may  be  firmly  imbedded  in  it. 
Its  inner  surface  is  smooth  and  lined  with  flat  cells  resembling  those 
found  on  the  surface  of  normal  or  accidental  bursse,  and  it  is  moistened 
by  a  small  amount  of  liquid  which,  in  some  cases,  closely  resembles 
synovia.  It  seems  probable  that  when  real  synovia  is  present  it  is 
furnished  by  portions  of  the  original  capsule  which  have  remained 
adherent  to  the  bone  and  have  formed  part  of  the  new  cavity.  Indeed, 
the  new  cavity  is  usually  only  an  enlargement  of,  or  addition  to,  the 
original  one,  its  connection  with,  or  its  entire  independence  of,  the  old 
one  being  determined  by  the  character  and  extent  of  the  rent  in  the 
capsule  and  the  distance  to  which  the  head  of  the  bone  has  passed 
through  it;  but  the  capsule  may  be  torn  away  from  the  humerus,  for 
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example,  so  completely  that  it  falls  together  behind  it  aud  its  cavitj  is 
obliterated  by  adhesion  of  the  opposing  surfaces  or  is  shut  off  by  unioD 
of  the  torn  ed^a.  The  new  capsule  is  so  small  and  close  and  the 
bands  formed  between  the  bones  by  the  condensation  and  increase  of 
the  surrounding  tissues  are  so  firm  that  motion  is  greatly  restricted  or 
wholly  lost,  and  restoration  of  the  original  relations  can  be  effected  only 
after  a  division  or  laceration  of  those  tisaues  far  more  extensive  than 
that  which  acconii)anied  the  dislocation. 

But  while  these  changes  in  the  soft  parts  tend  permanently  to  fix  the 
bone  in  its  new  position,  other  changes  take  place  in  the  periosteum 
and  the  bone  itself  upon  which  the  displaced  articular  end  rests  and 
moves,  which,  on  the  other  baud,  tend  to  make  this  new  position  a 


Scapula  gbiiH'luit  tiewwi 
n  old  unmtui^ed  Biibcomcolil  dUloc 


more  saitable  resting-place  and  to  give  it  a  form  and  character  like 
those  of  the  part  it  is  to  replace.  Thus,  a  new  cotyloid  cavity  may  be 
formed  upon  the  ilium,  or  a  new  glenoid  cavity  on  the  inner  side  of 
the  scapula  adjoining  the  old  one.  In  this  new  formation  of  bone  two 
processes  may  lake  part — production  of  bone  by  the  periosteum,  and 
ossification  of  the  old  ligamenls  and  new  fibrous  tissue.  The  perios- 
teum may  produce  bone  either  after  it  has  been  stripped  up  or  while  it 
is  still  in  place.  If,  in  the  dislocation  of  the  head  of  the  bime,  a  por- 
tion of  the  rim  of  the  corresponding  articular  cavity  is  broken  off  and 
pushed  away,  carrying  with  it  a  strip  of  periosteum  torn  from  the 
adjoining  surface,  but  preserving  its  connection  with  both  pieces,  or  if 
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the  periosteum  is  stripped  up  by  the  attached  capsule  or  a  ligament^  as 
occurs  so  frequently  at  the  elbow,  this  loosened  strip  forms  on  its  side 
the  limit  of  the  new  cavity,  and  produces  on  its  under  surface  new 
bone  which  is  continuous  with  the  old  and  with  the  fragment  of  the 
rim,  if  such  has  been  broken  off,  constituting  a  bridge  between  them. 

If  the  periosteum  is  not  stripped  up,  but  the  head  of  the  bone  escapes 
entirely  from  the  cavity  and  comes  to  rest  upon  the  outside  of  a  layer 
of  periosteum  still  adherent  to  its  bone,  this  periosteum,  irritated  by 
the  pressure  and  movements,  produces  new  bone  between  itself  and  the 
old,  and  this  production  is  greatest  in  the  zone  just  around  the  point  of 
greatest  pressure.  The  portion  of  periosteum  directly  pressed  upon  dis- 
appears under  the  pressure,  leaving  a  bare  surface  of  bone  in  contact 
with  the  displaced  head,  or  becomes  fibrous  or  fibro-cartilaginous  in 
structure  ;  while  in  the  immediately  adjoining  portion  the  osteogenetic 
property  is  called  into  play  and  a  ridge  of  bone  is  built  up  around  the 
central  denuded  area.  This  may  be  a  sharply  defined  rim  rising  to  a 
considerable  height  and  closely  resembling  that  for  which  it  is  a  sub- 
stitute, or  it  may  be  a  mass  of  irregular  height  and  outline,  having  little 
or  no  resemblance  to  either  the  glenoid  or  cotyloid  cavity. 

The  details  of  this  formation,  as  observed  by  Baiardi'  at  the  hip  in 
animals,  consist,  first,  in  the  appearance  of  a  circular  cartilaginous  wall 
whose  free  border  is  continuous  with  the  new-formed  fibrous  capsule, 
its  base  resting  upon  the  ilium  and  its  inner  surface  in  contact  with  the 
head  of  the  femur;  its  ossification  (in  rabbits)  is  complete  by  the  thir- 
tieth day,  except  along  its  concave  surface,  where  it  remains  soft, 
shading  off  toward  the  centre  of  the  new  acetabulum  into  a  whitish, 
cartilaginous  like  tissue,  which  takes  the  place  of  the  destroyed  perios- 
teum. On  its  free  border  it  has  the  structure  of  fibro-cartilage;  on  the 
concave  surface  it  closely  approximates  that  of  hyaline  articular  car- 
tilage. At  the  very  centre  the  underlying  bone  is  left  bare  or  is 
covered  by  fibrous  tissue  and  fibro-cartilage,  and  becomes  denser  in 
structure.  Grinewetsky,*  who  experimented  on  dogs,  says  he  never 
found  a  lining  of  periosteum  or  cartilage  inside  the  new  acetabulum; 
the  bone  was  always  sclerosed.  He  also  notes  the  absence  of  endothe- 
lium on  the  inner  surface  of  the  new  capsule. 

The  ossification  may  pass  beyond  the  usual  limits  and  include  por- 
tions of  the  capsule,^  forming  bony  stalactites,  or  even  a  complete 
bony  case  enveloping,  and  perhaps  united  with,  the  head  of  the  bone;* 
and  in  a  specimen  presented  by  Moreau,*  a  dislocation  of  the  femur 
into  the  obturator  foramen,  the  membrane  filling  the  foramen  had  been 
transformed  into  a  bony  plate  throughout,  except  in.a  strip  along  its 
anterior  margin. 

Some  of  these  experimental  observations  have  been  repeated  upon 
specimens  of  anc^ient  dislocations  in  man,  in  some  of  which  the  new 
cavity   has    been  found    to  be    lined  with   fibro-cartilage,®  in  others 

1  Baiftrdi :  Arch,  per  le  Scienze  mediche,  1880.  vol.  iv.,  quoted  by  KrUnlein. 

2  (Jrinewetskv  :  Centralblatt  fUr  Chirurgle.  1879,  p.  279. 
»  Thore:  Bull  de  la  Soc  Atiatomique,  1K39.  p.  38. 

<  C«K)jR'r  :  I»c  cit.,  p.  .'>0:  and  Cruveilhler:  Anat  pathol.,  vol.  I.  p.  425. 
&  Moreaii :  Mem  de  I'Acad.  royale  de  ChlrurKle,  1769.  vol  ii.  p.  153. 
•  lA:pii)e  and  D<>sormeaux  :  Bull,  de  la  Soc.  Auat.,  1844,  p.  167. 
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with  a  granular  fibroid  tissue  without  apparent  cartilage  of  incni9- 
tation.^ 

The  displaced  head  shows  changes  varying  in  extent  and  consisting 
in  loss  of  its  cartilage,  erosion  of  the  bone  in  places  and  its  increase  in 
others,  and  occasionally  in  profound  changes  of  structure  throughoatp 
Thus  in  the  case  just  referred  to,  reported  by  Duguet,  a  dislocation 
inward  of  the  shoulder  of  six  months'  standing,  the  head  of  the 
humerus  was  worn  away  behind  at  the  point  where  it  rested  against 
the  rim  of  the  glenoid  cavity,  which  also  had  in  great  part  disappeared; 
its  anterior  portion  had  preserved  its  cartilage  at  almost  all  points, 
while  its  posterior  portion  had  none,  it  being  there  replaced  by  rather 
tight,  short  fibrous  bands  uniting  the  head  to  the  old  glenoid  cavity. 
In  a  specimen  presented  by  Walsh'  to  the  Royal  Surgical  Society  of 
Ireland,  April  25,  1840,  of  an  old  dislocation  of  the  shoulder  forward, 
the  subscapularis  muscle  was  raised  from  the  scapula  by  the  head  of 
the  humerus,  the  new  glenoid  cavity  was  covered  by  iibro-cartilage, 
the  synovial  sac  was  complete,  and  the  cartilage  of  the  humerus  perfect! 

The  empty  glenoid  or  cotyloid  cavity  diminishes  gradually  in  size 
either  by  absorption  of  that  portion  against  which  the  head  of  the  bone 
rests  or  by  a  general  atrophy,  presumably  due  to  its  disuse,  similar  to 
that  observed  in  the  alveolar  process  after  removal  of  the  teeth,  and 
its  cavity  fills  up  with  fibrous  tissue  that  spiings  from  and  replaces  its 
lining  cartilage.  The  glenoid  cavity  has  in  some  cases  been  still  further 
rendered  unfit  for  use  and  inaccessible  by  union  with  the  outer  portion 
of  the  original  capsule,  when  that  has  been  drawn  across  its  face  as  the 
humerus  was  displaced  inward.  And  yet,  occasionally  the  acetabulum 
has  remained  empty  and  its  cartilage  unchanged  for  many  years  (Dreh- 
mann).' 

When  the  use  made  of  the  limb  is  very  slight  and  the  head  of  the 
bone  is  immovably  fixed  in  its  new  position,  the  development  of  artic- 
ular characteristics  is  slighter  and  the  bone  may  even  diminish  nota- 
bly in  size  or  consistency,  as  in  the  case  quoted  on  page  409,  in 
which  the  head  of  the  humerus  passed  into  the  chest  and  remained 
fixed  there.  This  atrophy  of  disused  parts  is  a  general  rule,  and 
although  observed  in  bone  is  more  marked  in  other  tissues  whose  nutri- 
tive changes  and  functional  activity  are  greater.  In  accordance  with 
this  general  law  the  muscles  which  are  rendered  inactive  by  the  greater 
or  less  fixation  of  the  dislocated  bone  diminish  in  size,  and  if  their 
inactivity  is  complete,  or  even  nearly  so,  their  fibres  undergo  an  actual 
degeneration  ana  their  fibrous  tissue  predominates  to  such  an  extent 
that  they  are  hai^dly  more  than  ligaments.  The  bone,  too,  is  similarly 
affected  throughout  its  entire  length;  it  becomes  smaller,  or,  if  the 
dislocation  has  occurred  during  youth,  before  development  is  complete, 
it  fails  to  develop  to  the  same  extent  as  its  fellow  on  theo|)posite  side, 
and  even  its  normal  curves  disappear. 

These  facts  show  both  the  danger  and  the  futility  of  attempts  to 
reduce  dislocations  that  have  long  existed;  they  show  that  reduction 

1  Duguet :  Bull,  de  la  Soc.  Anat.,  1863,  p.  144.  -  Walsh  :  Gazottc  des  IlOpltaiix,  1840,  p.  330. 

8  Drehmann :  Bcitriige  zur  kiln.  Chir.,  1897,  vol.  xvii. 
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can  be  accomplished  only  at  the  cost  of  lacerations  far  more  extensive 
than  those  involved  in  the  original  injury,  that  among  these  lacera- 
tions may  be  included  rupture  of  important  vessels  or  nerves  that  have 
become  adherent  to  or  included  in  the  fibrous  bands  of  new  formation, 
and  that  even  if  the  bone  can  be  successfully  liberated  from  its  attach- 
ments and  brought  back  to  the  cavity  from  which  it  was  displaced  the 
latter  may  have  become  entirely  unfit  for  its  reception  and  for  a  resump- 
tion of  its  own  original  functions. 

Important  changes  in  the  condition  of  the  limb  may  be  caused  by 
pressure  upon  the  bloodvessels  or  nerves  by  the  displaced  bone  or  by 
injury  done  them  during  attempts  at  reduction.  Instances  of  the  latter 
are  given  in  Chapter  XXXIV. 

Persistent  oedema,  resulting  in  a  condition  resembling  elephantiasis, 
was  observed  by  Bartels*  in  a  patient  whose  shoulder  had  been  dislo- 
cated for  more  than  a  year.  There  was  also  rigidity  of  the  fingers  in 
a  position  indicating  ulnar  paralysis,  which  was  relieved  by  increasing 
the  mobility  of  the  shoulder,  but  the  oedema  persisted. 

1  Bartels :  Arcb.  fUr  klJn.  Chir.,  1874,  voL  xvl.  p.  888. 
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CHAPTER   XXXI. 

SYMPTOMS  AND  DIAGNOSIS. 

The  symptoms  of  a  dislocation — those  changes  in  the  form, 
and  sensibikty  of  the  part  by  which  the  presence  of  a  dislocation  is  reoqg- 
nized — are  classed  as  oMeckve  and  subjective  or  rationaL  The  fomiery 
which  alone  are  deemed  demonstrative^  are  those  which  can  be  recx>e- 
nized  by  the  surgeon  on  examination;  the  latter  are  those  for  his  knom- 
edge  of  which  he  must  depend,  to  a  greater  or  less  extent,  upon  the 
statements  of  the  patient. 

The  examination  of  the  patient  should  always  be  conducted  sys- 
tematically, with  the  view  to  learn  not  merely  the  existence  of  the 
dislocation,  but  also  such  details  and  complications  as  may  be  present 
and  may  affect  the  treatment  and  prognosis;  and  it  should  include  an 
examination  of  the  condition  of  such  bloodvessels  and  nerves  as  may 
have  been  injured  at  the  same  time,  in  order  that  such  injuries,  if  their 
later  consequences  should  become  manifest,  may  not  be  attributed  to 
the  treatment.  If  swelling,  a  large  amount  of  subcutaneous  fat,  or 
pain  should  prevent  a  satisfactory  examination,  anaesthesia  should  be 
employed.  The  character  and  direction  of  the  force  that  produced  the 
dislocation  should  be  learned,  and  also,  if  possible,  the  position  of  the 
limb  at  the  moment  of  its  dislocation,  and  whether  a  '*  consecutive*' 
has  been  substituted  for  a  '^  primary^*  displacement,  or,  as  evidence  of 
the  latter  fact,  whether  one  fixed  position  of  the  limb  has  been  sub- 
stituted for  another.  In  doubtful  cases  the  uninjured  limb  should  be 
used  for  comparison,  and  the  question  should  be  asked  whether  or  not 
the  suspected  joint  has  been  previously  the  seat  of  disease  or  injury  the 
consequences  of  which  may  affect  the  conclusions  to  be  drawn  from 
the  examination.  The  essential  point  in  the  examination  is  to  deter- 
mine the  position  of  the  end  of  the  bone,  its  relations  to  that  one  from 
which  it  is  thought  to  have  been  violently  separated,  and  the  best 
evidence  of  this  fact  is  furnished  by  feeling  the  end  of  the  bone  with 
the  fingers,  by  tracing  its  outline,  by  feeling  it  move  when  the  lower 
part  of  the  limb  is  moved. 

Objectiye  Signs. 

Deformity.  Beside  the  attitude  of  the  patient  or  of  the  limb,  which 
is  often  strikingly  characteristic,  the  aspect  of  the  region  of  the  affected 
joint  is  changed  by  the  inflammatory  swelling,  which  may  appear 
promptly  or  tardily  and  be  accompanied  by  eccliymosis  and  by  altera- 
tions in  the  depth  or  position  of  the  fold  of  its  flexure  and  in  its  normal 
depressions  and  prominences.  The  swelling  varies  with  the  length  of 
time  tliat  has  elapsed  since  the  injury  was  received,  increasing  for  a  day 
or  two,  remaining  stationary  for  a  variable  time,  and  then  dimim'shing; 
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in  old  cases  the  region  is  atrophied.  If  the  dislocation  has  been  caused 
by  external  violence  acting  directly  upon  the  region  of  the  joint,  the 
swelling  is  increased  by  the  effects  of  the  contusion,  and  ecchymoses 
appear  more  promptly  than  in  other  cases. 

The  position,  with  reference  to  each  other,  of  the  articular  surfaces 
or  ends  which  constitute  the  joint  can  often  be  determined  by  palpation, 
and  this  furnishes  the  most  exact  and  positive  evidence  of  the  character 
of  the  injury.  In  joints  that  are  not  thickly  overlaid  by  soft  parts  or 
masked  by  swelling  or  extravasated  blood,  this  position  can  be  readily 
made  out,  as  at  the  knee,  fingers,  elbow,  or  even  the  shoulder;  at  the 
hip  it  is  easy  in  some  dislocations — e,  g.,  suprapubic — to  recognize  the 
head  of  the  femur,  in  others  it  is  much  more  difficult. 

If  the  head  of  the  bone  cannot  be  felt,  its  position  (if  there  is  no 
fracture)  can  be  determined  from  that  of  its  shaft  and  recognizable 
prominences  or  apophyses.  Thus,  if  the  great  trochanter  can  be  recog- 
nized, the  position  of  the  head  of  the  femur  can  be  readily  inferred  by 
prolonging  from  it  in  imagination  the  neck  of  the  femur  in  the  line 
indicated  by  the  position  of  the  shaft.  In  like  manner  prolongation 
upward  of  the  line  of  the  lower  portion  of  the  humerus  indicates  the 
position  of  the  head  of  the  bone,  and  if  it  passes  to  the  inner  side  of 
the  acromion  the  shoulder  must  be  dislocated  or  the  bone  broken. 

The  continuity  of  the  supposed  head  with  the  shaft  is  determined  by 
recognizing  that  it  participates  in  slight  movements  communicated  to 
the  lower  segment  of  the  limb.  The  aid  of  needles  passed  down 
through  the  soft  parts  to  the  head  of  the  bone  is  sometimes  resorted  to 
when  the  thickness  of  the  soft  parts  makes  examination  with  the 
fingers  difficult  or  uncertain.  By  prolonged  firm  pressure  with  the 
fingers  an  inflammatory  swelling  may  sometimes  be  pushed  aside  and 
the  bone  distinctly  felt. 

Fig.  281.  Fig.  232. 


Diagram  to  show  the  effect  of  position  upon  the  appar-  Diacrram  to  show  the  action  of  a  liga- 

ent  length  of  the  arm  in  dislocation  of  the  shoulder.   A,       ment  in  limiting  the  range  of  motion 
acromion ;  B,  lower  end  of  humerus ;  C,  head  of  humerus.       in  a  dislocation. 

The  limb  may  appear  to  be,  or  may  actually  be,  shortened  or  length- 
ened, but  this  sign  is  not  of  so  much  value  as  it  is  in  cases  of  fracture, 
both  because  it  varies  greatly  with  varying  positions  of  the  limbs  and 
because  the  limbs  cannot  always  be  placed  symmetrically.  The  reason 
why  the  length  of  the  measured  distance  varies  in  different  positions 
of  the  limb  can  be  made  clear  by  taking  an  example,  as  the  shoulder. 
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Here  the  distance  usually  measured  is  that  from  the  edge  of  the 
mion  to  the  external  epicondyle  of  the  humerus.  Now,  this  distanoa 
diminishes  as  the  arm  is  abducted,  for  (Fig.  231)  when  die  arm  han^ 
by  the  side,  the  line  ^  J?  is  almost  exactly  equal  to  C  B  plus  the  dis- 
tance that  C  lies  below  the  level  of  A  ;  while,  on  the  other  hand,  when 
the  arm  is  abducted  the  distance  A  B'  is  equal  to  C  B  minus  the  dis- 
tance of  C  beyond  the  line  of  A. 

The  methods  of  measuring  and  the  precautions  to  be  taken  are  the 
same  as  in  the  case  of  fracture  and  have  been  elsewhere  considered; 
and  the  possibility  of  the  previous  existence  of  asynmietty  of  the  limbsy 
of  a  difference  in  their  length,  has  also  been  described.  (FractuzQe, 
p.  49.) 

Loss  of  Mobility.  In  almost  every  dislocation  there  is  a  positioD 
which  is  characteristic  of  it  and  which  the  limb  tends  spontaneously  to 
assume  and  retain,  even  under  anaesthesia.  This  position  depends 
rather  upon  the  tenseness  of  ligaments  and  untom  portions  of  the  oap- 
sule  than  upon  the  muscles,  alwoueh  the  latter  by  bein^  already  over^ 
stretched  may  aid  in  limiting  motion  or  change  of  position  in  oertain 
directions.  The  head  of  the  bone  takes  up  a  new  position  at  some 
distance  from  its  normal  one  and  there  establishes  a  new  centre  of 
motion  for  the  limb;  consequentiy  the  ligaments  on  the  side  opposite 
that  toward  which  tiie  head  has  been  displaced  are  put  upon  the  stretch 
if  the  attempt  is  made  to  move  the  lower  part  of  the  bone  in  the 
same  direction,  and,  unless  torn,  fix  it  at  an  angle  with  the  other 
bone  to  which  they  are  attached.  (Fig.  232.)  The  hone  can  be  moved 
toward  the  attacnment  of  the  untorn  ligament  but  not  further  away 
from  it 

Since  the  limitation  of  motion  has  its  principal  cause  in  the  non- 
muscular  structures,  it  cannot  be  entirely  removed  by  anaesthesia,  bat 
such  additional  limitation  as  may  be  due  to  contraction  of  the  muscles 
excited  by  the  fear  of  pain  can  be  thus  removed,  and  whenever  the 
fixity  of  a  limb  is  used  as  an  element  in  making  the  diagnosis  the  part 
taken  by  the  muscles  in  its  production  should  be  determined.  The 
diagnostic  formula  sometimes  given  that  abnormal  fixation  is  charac- 
teristic of  dislocations,  and  abnormal  mobility  of  fractures,  is  a  partial 
statement  that  may  be  misleading,  for  in  fracture,  or  even  in  contusion, 
near  a  joint  complete  fixation  may  be  effected  by  the  muscles,  and  in 
dislocation  with  extensive  laceration  of  the  capsule  and  ligaments  the 
range  of  motion  may  be  very  wide,  and  in  all  it  is  generally  free  in 
some  direction. 

A  therapeutical  fact  that  may  often  be  of  importance  is  to  be  deduced 
from  the  fact  that  the  dislocation  must,  iu  most  cases,  liave  taken  place 
when  the  limb  was  in  one  of  the  positions  in  which,  wliile  still  dislo- 
cated, it  is  shortened — that  is,  one  in  wliicli  the  distance  from  its  normal 
opposing  articular  surface  to  its  lower  end  is  less  than  that  between  the 
corresponding  points  of  the  opposite  limb  in  a  similar  position;  by 
replacing  the  limb  in  the  position  it  occupied  when  the  dislocation  took 
place  the  first  step  in  reduction,  that  of  bringiug  the  head  of  the  bone 
opposite  the  rent  in  the  capsule  through  which  it  has  escaped  and  relax- 
ing the  soft  parts,  is  taken. 
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Crepitus.  A  sound  or  sensation  somewhat  resembling  the  crepitus  of 
a  fracture  is  occasionally  perceived  while  a  dislocated  limb  is  being 
handled.  It  may  be  the  real  crepitus  of  a  fracture  accompanying 
the  dislocation,  or  merely  the  grating  of  the  head  of  the  bone  against 
the  edge  of  the  periosteum  of  the  other,  or  against  a  fibrous  band,  or 
even  (it  is  said)  against  a  blood-clot. 

Snliljeetive  Symptoms. 

Pain.  The  occurrence  of  the  dislocation  is  immediately  followed  by 
sharp  pain  in  the  re&:ion  of  the  joint,  which  may  e:radually  diminish  or 
may  continue  for  so^e  time  with  unabated  severity.  In  the  former  case 
it  is  presumably  due  in  great  part  to  the  laceration  and  bruising  of  the 
tissues;  in  the  latter  to  the  tension  of  those  parts  that  have  not  yielded 
to  the  strain.  In  the  former  case  the  pain  is  not  materially  relieved 
by  reduction;  in  the  latter  it  immediately  disappears  when  the  bone  is 
restored  to  its  place.  In  addition  to  this  pain  about  the  joint,  there 
may  also  be  tingling  or  numbness  through  the  limb  in  consequence  of 
pressure  upon  the  laiwr  nerve  trunks. 

Loss  of  Fmiction.  Inability  to  use  the  limb  is  ordinarily  complete^ 
and  is  due  partly  to  the  fixation  created  by  the  changed  relations  of  the 
bones  and  partly  by  the  pain  which  movement  causes.  There  is  noth- 
ing characteristic  in  this  symptom,  since  it  is  present  also  after  fracture 
and  even  after  a  severe  contusion.  Furthermore,  it  is  sometimes  absent, 
or  present  in  so  slight  a  degree  that  the  patient  continues  to  use  the 
limb,  conscious  only  of  some  slight  pain  and  of  a  certain  inconven- 
ience or  lack  of  freedom  in  its  use. 

History.  The  history  of  the  case  includes  the  character  of  the  vio- 
lence, the  position  of  the  limb  at  the  moment  of  the  accident,  possibly 
the  perception  by  the  patient  at  that  moment  of  a  sound,  of  the  sensa- 
tion of  displacement,  and  the  history  of  any  previous  injury  to  or  dis- 
ease of  the  part  or  of  the  opposite  limb  so  far  as  it  may  affect  its  use 
for  the  purpose  of  comparison.  It  is  well  to  obtain  this  history  before 
proceeding  to  the  direct  examination  of  the  limb. 

There  can  be  no  uncertainty  as  to  the  main  fact  if  the  relations  to 
each  other  of  the  articular  ends  can  be  made  out,  and  the  surgeon 
should  not  rest  content  with  less  than  this  when  it  can  possibly  be 
attained.  In  every  doubtful  case  an  anaesthetic  should  be  employed, 
and  among  the  doubtful  cases  are  those  in  which  there  is  the  possible 
coexistence  of  a  fracture  either  of  a  portion  of  the  articular  surface  or 
of  the  entire  breadth  of  the  bone  near  the  joint.  The  latter  form  of 
fracture  is  itself  the  one  with  which  a  dislocation  is  most  frequently 
confounded;  either  may  be  mistaken  for  the  other;  and  in  any  sucn 
case  every  effort  should  be  made  to  determine  the  exact  positions  occu- 
pied by  the  ends  of  the  bones. 

In  dislocations  complicated  by  fracture  of  portions  of  the  articular 
surface  or  of  tuberosities  to  which  muscles  are  attached,  the  coexistence 
of  the  fracture  is  often  incapable  of  demonstration  and  can  only  be 
suspected  because  of  the  facility  with  which  the  dislocation  recurs  after 
reduction. 
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Suoli  uom plications  as  injury  of  a  main  bloodvessel  or  nerve  will  be 
readily  recognized  by  attention  to  the  characteristic  symptoms  to  which 
they  give  rise. 

Finally,  it  should  be  remenabered  that  the  most  experienced  and  care- 
ful surgeons  have  sometimes  remained  in  doubt,  or  have  denied  the 
existence  of  a  dislocation  which  the  subsequent  course  of  the  ease  has 
fihown  to  have  been  present,  and  the  charity  which  the  critic  may  him- 

If  so  soon  need  should  be  cordially  extended  ia  others. 


CHAPTEE    XXXII. 

COURSE  AND  PROGNOSIS. 

If  the  dislocation  is  promptly  reduced  and  no  complications  are 
present,  the  course  is  simple  and  the  prognosis  favorable.  The  swell- 
ing and  pain  subside,  and  the  patient  is  soon  able  again  to  use  the  limb, 
although  usually  with  some  limitation  of  the  range  of  motion  and  with 
pain  when  these  limits  are  reached.  This  slight  disability  may  persist 
for  weeks,  or  even  months,  especially  in  those  who  are  constitutionally 
prone  to  arthritic  complications.  1  have  known  a  robust,  thoroughly 
healthy  man  to  dislocate  his  shoulder,  the  dislocation  being  so  slight 
that  it  was  immediately  reduced  by  accidental  traction  on  the  arm  and 
he  was  able  to  use  the  limb  without  a  day's  intermission;  and  yet, 
three  months  after  the  accident  he  was  unable  to  lift  the  elbow  in 
abduction  to  the  level  of  the  shoulder,  and  could  not  carry  his  hand  to 
his  hip-pocket  without  causing  considerable  pain. 

If  the  inflammatory  reaction  is  more  severe,  the  pain  and  swelling 
are  greater  and  more  prolonged,  and  the  limitation  of  movement  may 
become  permanent  through  tne  formation  of  adhesions  or  the  conden- 
sation and  thickening  of  the  periarticular  soft  parts.  It  is  very  excep- 
tional for  this  process  to  go  on  to  suppuration. 

If  the  disarticulation  is  compound,  it  may  follow  either  one  of  two 
courses;  either  it  is  transformea  into  a  simple  one  by  the  prompt  union 
of  the  wound,  or  suppuration  ensues  and  the  patient  is  exposed  to  all 
the  accidents  of  a  deep  suppurating  wound,  renaered  all  the  more  exten- 
sive by  its  continuity  with  the  interior  of  the  joint.  In  the  latter  case 
the  result  is  certain  to  be  marked  by  much  functional  disability,  per- 
haps by  total  loss  of  mobility  in  the  joint. 

Other  complications  add  to  the  otherwise  uneventful  course  of  a 
simple  dislocation  the  features  peculiar  to  themselves;  thus,  injury  to 
a  nerve  may  be  followed  by  temporary  or  permanent  paralysis  of  the 
muscles  or  loss  of  sensation  in  the  region  supplied  by  it,  or  by  a  long 
train  of  symptoms  indicating  an  ascending  neuritis.  And  injury  to  a 
main  artery  may  be  followed  by  gangrene  of  the  limb,  or  by  the  forma- 
tion of  a  traumatic  or  encysted  aneurism.  The  coexistence  of  a  fracture 
of  the  neck  of  the  bone  creates  a  condition  which  for  a  time  predomi- 
nates over  the  dislocation;  if  the  latter  is  promptly  reduced  the  case 
follows  essentially  the  course  of  a  fracture;  if  it  cannot  be  at  once 
reduced  the  course  at  first  is  still  in  the  main  that  of  a  fracture,  and 
subsequently  that  of  an  old  dislocation. 

Tlie  fracture  of  a  portion  of  the  articular  edge,  or  of  an  apophysis, 
is  habitually  followed  by  no  symptoms  peculiar  to  itself,  except  in  some 
cases  a  marked  tendency  to  recurrence  of  the  dislocation  after  its  reduc- 
tion, and  this  tendency  may  persist  throughout  life. 

Excluding  these  complications,  the  prognosis  in  a  simple  dislocation 
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of  a  limb,  ouoad  vitam^  is  eminently  &vorable;  the  prognoBis  witb 
r^ard  to  tne  restoration  of  form  and  functions  depends  upon  the 
reducibleness  of  the  dislocation,  and  this  is  affected  by  the  chavBoter 
of  the  joint  and  of  the  injury,  by  complications,  and  by  the  time  that 
has  elapsed  since  the  injury  was  received. 

The  principal  obstacle  to  the  reduction  of  a  dislocation  commonly 
lies  in  tne  tension  of  the  untom  portion  of  the  capsule  and  ligament^ 
but  special  difficulties  may  arise  from  the  relations  of  the  msplaoed 
bone  to  the  capsule  and  to  various  muscles  and  tendons.  The  oapaule 
may  slip  in  between  the  head  of  the  bone  and  the  cavity  it  has  left, 
ana  create  an  obstacle  (by  its  interposition^  that  cannot  be  removed  by 
manipulation  or  traction  of  the  limb,  or  its  torn  edge  may  be  drawn 
tightly  about  the  neck  of  the  bone,  as  is  common  at  the  metacarpo- 
phalangeal joint.  The  cases  in  which  the  former  happens  are  those 
m  which  the  capsule  is  freely  torn  at  or  near  its  attacnment  to  the 
humerus  or  femur,  and  in  which  the  head  of  the  bone  is  displaced 
entirely  to  the  outside  of  the  capsule. 

The  greater  length  of  time  since  the  occurrence  of  the  dislocation, 
the  greater  will  be  the  difficulty  of  reduction;  and  after  the  lapse  of  a 
certain  length  of  time,  which  is  different  in  different  cases,  redaction 
becomes  impossible.  The  cause  of  this  difficulty  has  been  described 
in  Chapter  XXX. 

The  period  at  which  a  dislocation  is  to  be  deemed  unfit  for  redaction 
cannot  be  positively  stated;  it  varies  with  different  joints  and  different 
cases.  Speaking  generally,  it  is  about  two  months  for  the  larger  joints, 
but  it  is  not  prudent  to  assume  that  any  dislocation  which  has  remained 
unreduced  for  a  shorter  period  than  two  months  is  reducible,  or  that 
every  one  that  is  older  is,  therefore,  irreducible;  for  in  the  former  case 
we  may  be  led  to  apply  an  amount  of  force  that  will  prove  disastrous, 
and  in  the  latter  disabilities  that  are  amenable  to  treatment  may  be  left 
unrelieved  A  better  guide  is  to  be  found  in  an  examination  directed 
to  ascertaining  the  changes  produced  in  the  parts  by  the  original  injury 
or  the  disuse,  and  in  careful,  judicious  attempts  to  make  reduction. 
The  object  of  these  attempts  should  not  be  to  reduce  the  dislocation  at 
any  cost,  but  to  reduce  it  only  if  the  reduction  can  be  accomplished  by 
moderate  force  and  without  grave  lacerations.  And,  indeed,  I  am 
convinced  that  in  a  doubtful  case  it  is  better  to  expose  the  bone  by 
incision,  and  divide  the  obstructing  tissues  with  the  knife,  rather  than 
blindly  to  rupture  them  by  the  application  of  a  force  whose  action 
cannot  be  intelligently  directed,  and  whose  effects  cannot  be  certainly 
foreseen  and  controlled.  That  the  warning  is  still  needed  is  shown  by 
the  recent  (1897)  death  of  a  patient  in  the  New  York  Hospital  after 
an  attempt  to  reduce  a  dislocation  of  the  shoulder  of  six  weeks'  stand- 
ing by  traction  and  manipulation  which  ruptured  the  axillary  vein  and 
broke  the  third,  fourth,  and  fifth  ribs. 

Encouragement  to  attempt  reduction  even  when  tlie  dislocation  has 
remained  unreduced  for  a  period  much  longer  than  that  of  two  months 
above  mentioned  is  furnished  by  not  a  few  recorded  cases  in  which  it 
has  been  completely  successful;  instances  will  be  given  in  the  follow- 
ing chapter. 


CHAPTER    XXXIII. 

TREATMENT. 

As  a  rule,  to  which  there  can  be  very  few  exceptions,  reduction  of  a 
dislocation  should  be  attempted  at  the  earliest  opportunity.  The  pos- 
sible exceptions  are  cases  in  which  the  inflammatory  reaction  is  already 
very  great,  and  in  which  it  may  be  anticipated  that  the  additional 
violence  inflicted  during  reduction  would  dangerously  increase  it.  But 
even  in  such  cases  it  would  be  well  to  make  gentle  efforts  to  reduce 
under  ether,  and  to  postpone  the  reduction  only  if  these  efforts  proved 
unavailing. 

Spontaneous  reduction  is  the  term  applied  to  that  which  takes  place 
without  the  intentional  intervention  of  any  external  force.  It  may 
take  place  while  the  patient  is  asleep,  through  the  action  of  the  attachea 
muscles  or  through  some  chance  violence,  or  by  a  fall  or  a  sudden  move- 
ment. 

Spontaneous  reduction,  without  the  aid  of  external  force,  has  followed 
shortly  after  attempts  to  reduce  which  have  been  unsuccessful  but  which 
may  be  thought  to  have  made  spontaneous  reduction  possible  by  rup- 
ture of  adhesions,  or  laceration  of  the  tissues,  or  fatigue  of  the  muscles. 
This  variety  was  termed  consecutive  reduction  by  L^veill^,  and  the  term 
was  adopted  by  Malgaigne,  who  applies  it  both  to  cases  in  which  spon- 
taneous reduction  takes  place  after  complete  failure  of  the  efforts  to 
reduce  and  also  to  those  in  which  an  incomplete  reduction  sponta- 
neously becomes  complete  or  is  gradually  made  complete  by  prolonged 
action  of  some  force  applied  by  the  surgeon — ^such  as  pressure. 

The  obstacles  to  the  reduction  of  recent  uncomplicated  dislocations 
arise  from  inflammatory  swelling  of  the  soft  parts,  muscular  contraction 
excited  by  pain  or  the  fear  of  pain,  the  inextensibility  of  untom  por- 
tions of  the  capsule  or  ligaments  of  the  joints,  the  interposition  of 
portions  of  the  capsule  between  the  head  of  the  bone  and  its  cavity, 
and  the  size  and  position  of  the  rent  in  the  capsule.  Not  all  of  these 
are  present  in  every  case,  and  they  vary  in  importance.  For  a  long 
time  the  muscles  were  deemed  the  most  important,  but  observations 
and  experiments  upon  the  cadaver  carried  on  at  about  the  same  time 
by  several  different  persons — Gunn*  in  1851,  Gell^^  and  Bigelow*  in 
1861,  Streubel^  in  1862,  and  Busch^  in  1863— fixed  the  attention  of 
surgeons  upon  the  relations  between  the  bone  and  the  capsule,  showed 
the  nature  and  importance  of  the  opposition  commonly  offered  by  the 
latter,  and  established  the  basis  of  treatment  by  systematic  manipu- 
lation. 

An  account  has  already  been  given  of  the  part  played  by  the  untom 

1  Gunn :  Peninsular  Journal  of  Medicine.  July,  1855,  p.  27. 

2  Gelh-' :  Archives  g^ndralQS  de  MM.,  April  and  May,  1861. 
8  BIgelow :   The  Hip. 

*  Streubel :  Vierteljahreschrifl  fur  prakt.  Heilknnde,  1862,  vol.  ii.  p.  59. 
6  Busch  :  Arch.  fUr  klin.  Chirurgie,  1863,  p.  1. 
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portion  of  the  capsule  in  determining  the  position  aasumed  by  the  limb, 
a  part  so  important  that  in  "  regular  "  dislocations  (the  term  given  by 
Bigelow  to  those  in  which  the  rent  in  the  capsule  is  only  partial 
and  occupies  a  certain  definite  place  in  it)  the  muscles  surrounding  the 
joint  may  all  be  divided  without  thereby  modifying  the  position  of  the 
limb  or  increasing  its  range  of  motion.  At  the  hip  the  portion  which 
remains  untorn  in  all  the  typical  forms  is  the  anterior  portion  or 
Y-ligament;  at  the  shoulder  it  is  the  thicker  anterior  portion  forming 
the  so-called  coraco-humeral  ligament.  It  is  more  correct  to  speak  of 
the  obstacle  offered  to  reduction  by  this  untorn  portion  of  the  capsule 
as  an  obstacle  not  to  reduction  in  general,  but  only  to  reduction  by 
certain  methods,  for  when  properly  managed  it  offers  no  opposition, 
and  may  possibly  even  be  of  assistance.  It  may  be  compared  to  the 
link  of  a  sleeve-button,  which  in  some  positions  absolutely  prevente  the 
button  from  passing  back  through  the  button-hole,  while  in  other  por- 
tions the  passage  is  easy.  Thus,  if  the  head  of  the  bone  is  lodged 
behind  a  projecting  portion  of  the  rim  of  the  articulation,  the  ligament 
(Fig.  23.'})  is  tense,  and  traction  in  any  direction  which  tends  to  sepa- 
rate its  points  of  attachment  is  effectually 
r^s,  2S3.  opposed  by  it;  but  if  these  points  are  brought 

nearer  together  by  moving  the  shaft  of  the 
bone  ill  the  direction  indicated  by  the  arrow, 
the  ligament  is  thereby  relaxed  and  its  op- 
position to  the  movement  of  the  head  of  the 
bone  toward  Its  cavity  annulled.  The  posi- 
tion of  the  untorn  portion  of  the  capsule  or 
ligament  must  be  inferred  from  the  posture 
of  the  limb  and  the  directions  in  which  mo- 
tion is  strongly  opposed. 

In  "irregular"  aislocations,  those  in  which 
a  characteristic  attitude  is  not  taken  by  the 
limb  and  in  which  the  mobility  is  marked, 
these  differences  are  due  to  extensive  rupture 
of  the  capsule;  and  this,  by  removing  the 
ler  cast's  by  the  untorn  portion  of  the  capsule, 
makes  retluction  remarkably  easy  without  much  attention  to  the  por- 
tion in  which  the  limb  is  held  during  the  attempt. 

In  addition  to  this  opposition  to  movement  or  traction  in  cert^n 
directions,  the  capsule  may  offer  other  obstacles  arising  from  the  form 
and  position  of  its  rent  and  from  its  own  interposition  between  the  head 
of  the  bone  and  the  cavity  in  which  the  latter  is  to  be  replaced.  The 
tearing  of  the  capsule  is  caused  by  the  pressure  of  the  head  upon  !tf 
consequently  the  rent  is  on  the  side  toward  which  the  head  is  displaced, 
and  it  may  be  longitudinal  or  transverse  at  either  attachment,  or  preseot 
a  combination  of  the  two  forms.  In  order  that  either  of  tliese  obstacles 
should  be  present,  it  is  necessary  that  the  head  of  the  bone  should  have 
passed  entirely  through  the  rent — that,  in  other  words,  its  displacement 
sliould  be  marked.  As  the  rent,  under  these  circumstances,  is  laive 
enough  to  allow  the  head  to  pass  out  through  it,  it  is  large  enougti 
to  allow  it  to  be  brought  back  through  it  if   it  is  not  made  too 
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narrow  and  its  sides  too  tense  by  traction  upon  them.  The  effect  of 
traction  to  narrow  the  opening  can  be  demonstrated  on  the  cadaver 
(StreubeP)  by  producing  a  subcoracoid  dislocation  of  the  humerus  or 
an  obturator  or  ischiatic  dislocation  of  the  femur,  exposing  the  region 
by  removal  of  the  muscles,  and  then  making  traction  in  the  extended 
position.  As  the  capsule  is  made  tense  the  sides  of  the  longitudinal 
part  of  the  rent  are  drawn  together,  and  their  lateral  separation,  which 
alone  would  allow  the  globular  head  of  the  bone  to  pass  back,  is  pre- 
vented. The  narrowness  of  the  gap  is  at  once  relieved  by  changing 
the  position  of  the  limb  in  such  a  manner  as  to  bring  the  points  of 
attachment  of  the  capsule  nearer  together,  and  the  transverse  portion 
of  the  rent  can  be  lengthened  by  rotating  the  limb. 

Interposition  of  the  capsule  between  the  head  and  its  cavity  may 
exist  whenever  a  secondary  displacement  has  succeeded  the  primary 
one  and  the  head  has  moved  from  the  point  at  which  it  escaped  along 
the  outside  of  the  capsule,  but  unless  tne  capsule  has  been  so  torn  as 
to  form  a  flap  adherent  by  its  base  to  the  edge  of  the  articular  cavity^ 
this  interposition  can  be  readily  avoided  by  moving  the  head  of  tne 
bone  back  to  the  position  of  primary  displacement.  If,  on  the  other 
hand,  such  a  flap  has  formed  and  has  fallen  between  the  articular  sur- 
faces, there  is  no  means,  short  of  an  operation  that  directly  exposes  it, 
of  certainly  getting  it  out  of  the  way;  it  is  attached  to  only  one  bone, 
and  consequently  cannot  be  acted  upon  by  moving  the  other  or  changing 
the  relations  to  each  other  of  the  two. 

Swelling  of  the  soft  parts  interferes  with  reduction  by  increasing  the 
bulk  of  the  limb  within  the  fascia  and  thereby  mechanically  opposing 
changes  in  position.  If  it  is  very  great  it  may  be  proper  to  defer 
reduction  and  combat  the  swelling  by  rest,  cooling  lotions,  and  pres- 
sure; it  will  usually  subside  so  promptly  that  the  loss  of  time  thus 
incurred  will  not  add  appreciably  to  the  difficulty  of  reduction  when 
it  is  undertaken. 

Contraction  of  the  muscles,  provoked  by  the  traumatism  or  the  fear 
of  pain,  opposes  reduction  by  preventing  the  preliminary  changes  of 
position  and  neutralizing  to  a  greater  or  less  extent  the  traction  that  is 
made  upon  the  limb.  It  may  be  overcome  by  gentle  and  long-continued 
traction,  or  forcibly,  or  by  ansesthesia,  or  it  may  be  avoided  by  taking 
the  patient  unawares  or  distracting  his  attention  at  the  critical  moment. 

Ansesthesia  is  far  from  being  needed  in  all  cases,  and  as  there  are 
certain  discomforts  and  even  dangers  in  its  use  an  attempt  to  reduce 
without  itii  aid  should  usually  be  made.  In  New  York,  and,  I  think, 
in  most  of  the  large  cities  of  the  United  States,  ether  is  habitually  used 
in  preference  to  chloroform,  and  although  chloroform  is  still  used  in 
Europe,  the  greater  safety  of  ether  is  almost  universally  admitted. 
The  collected  cases  of  death  under  chloroform  apparently  proved  the 
correctness  of  an  opinion  quite  generally  held  that  its  use  in  disloca- 
tions is  especially  dangerous,  although  no  satisfactory  explanation  of 
the  fact  has  yet  been  given.  Of  101  fatal  cases  collected  by  Kappeler^ 
between  1865  and  1876,  11  were  dislocations,  20  amputations,  and  11 

1  Streubel :  Loc.  clt.,  p.  70.  «  KrJinlein  :  Loc.  cit,  p.  66. 
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operations  upon  the  eyes;  of  134  cases  collected  by  Marohand/  17  were 
dislocationsi  and  16  extractions  of  teeth.  It  is  not  always  neocasaiy 
to  push  the  use  of  ether  to  complete  aniesthetization^  for  the  relaxation 
is  sometimes  sufficient  during  the  staee  of  primary  anaesthesia  if  care 
is  taken  not  to  excite  the  patient  unduly.  Gentle  traction  may  be  made 
upon  the  limb  as  the  ansestbetization  is  b^un,  and  its  direction  ffmdn- 
ally  changed  or  merged  into  the  desired  manoeuvres  as  the  musoleB  era 
felt  to  yield. 

Since  the  nature  of  the  obstacles  to  reduction  has  been  more  oorreotly 
understood  the  methods  by  forcible  traction  have  been  so  &r  superseded 
by  the  methods  of  manipulation  that  they  now  possess  only  an  histor- 
iced  interest  They  consisted  essentially  in  extension  (tractionV  uaoally 
in  the  line  of  the  dislocated  limb,  and  oounter^xtension  to  oring  tbe 
head  of  the  bone  down  to  the  level  of  its  cavity,  followed  then  by 
measures  of  ''coaptation''  to  force  it  into  place.  The  traction  was 
made  through  bands  attached  to  the  lower  segment  of  the  limb,  and 
the  force  was  exerted  either  directly  by  the  hands  of  several  assistants 
or  indirectly  through  pulleys  or  screws.  The  amount  of  force  some* 
times  exerted  by  these  means  can  be  inferred  from  the  disastrous  and 
even  &tal  consequences  that  occasionally  ensued,  including  rupture  not 
only  of  muscles  and  ligaments  but  also  of  the  principal  nerves  and 
bloodvessels,  and  even  complete  avulsion  of  the  limb.  Suppuration 
of  the  joint,  followed  by  the  death  of  the  patient,  an  accident  which  is 
now  very  rare,  was  formerly  quite  common,  and  in  very  many  of  the 
cases  which  recovered  the  record  plainly  shows  the  violence  of  the 
reaction  and  how  narrowly  the  patients  escaped  with  their  lives.  The 
occasion  for  the  exertion  of  so  much  force  arose  from  the  faulty  direc- 
tion in  which  it  was  frequently  applied,  one  in  which  the  head  of  the 
bone  could  not  be  brought  down  to  tiie  level  of  the  cavity  without 
preliminary  rupture  of  the  opposing  soft  parts.  The  laceration  caused 
by  the  dislocation  was  increased  by  the  treatment,  in  order  to  enable 
the  bone  to  follow  a  course  which  the  ligaments,  if  untom,  would 
effectually  bar.  The  method  was  directed  against  an  obstacle,  the 
resistance  of  the  muscles,  which  was  only  one,  and  that  not  the  chief,  of 
those  which  opposed  reduction,  and  was  pursued  in  ignorance  of  the 
principal  one;  violence  was  used  to  overcome  an  obstacle  which  correct 
anatomical  knowledge  would  have  enabled  the  surgeon  to  avoid. 

It  must  not  be  understood  that  this  extreme  violence  was  exerted  in 
every  case.  In  many  the  traction  was  made  in  a  proper  direction,  or 
at  least  in  one  in  which  the  already  existing  laceration  of  the  capsule 
allowed  the  bone  to  be  moved;  hence,  many  dislocations  were  reduced 
with  comparative  facility,  especially  those  of  the  shoulder  and  those  of 
the  hip  in  which  consecutive  displacement  had  not  materially  changed 
the  posture  of  the  limb,  and  in  such  cases  traction  was  a  proper  means 
to  overcome  the  opposition  of  the  muscles.  It  was  in  such  cases,  too, 
that  the  methods  of  continuous  moderate  traction  by  India-rubber, 
weight  and  pulley,  and  suspension  by  the  limb  (^^  pendel-methode") 

1  Marchand :  Des  AccideDts  qui  peuvent  compliqaer  la  Reduction  desi  Luxations  traumatlquet, 
1875,  p.  134. 
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were  successfully  employed,  and  will  still  be  when  it  is  desired  to  avoid 
recourse  to  the  aid  of  anaesthesia. 

As  long  ago  as  in  the  time  of  Hippocrates  (fifth  century  B.  C.)  it 
had  been  known  that  some  dislocations  of  the  hip  could  be  reamly 
reduced  by  manipulation  without  the  aid  of  violent  traction,  and  Galen 
(second  century  A.  D.)  had  pointed  out  that  the  head  of  the  bone 
should  be  returned  to  its  cavity  along  the  route  by  which  it  had  escaped, 
yet  these  suggestions  remained  unknown  or  unheeded  and  the  practice 
of  surgery,  as  regards  dislocations,  appears  to  have  been  not  only  inef- 
fectual to  relieve  in  a  large  proportion  of  cases,  but  also  characterized 
by  dense  ignorance  of  their  pathology  and  by  the  crudest  notions  of 
the  mechanical  effects  of  the  means  by  which  their  reduction  was 
attempted.  Thus,  among  the  methods  in  voeue,  according  to  Petit^ 
for  the  reduction  of  dislocations  of  the  shoulder,  at  the  beginning  of 
the  eighteenth  century,  were  those  of  the  door  or  ladder,  the  bar,  and 
the  ambi.  In  the  former  the  patient  was  made  to  stand  upon  a 
stool,  and  the  dislocated  arm  was  brought  over  the  top  of  a  door 
or  a  rung  of  a  ladder  so  that  the  latter  occupied  the  axilla;  then, 
while  an  assistant  grasped  the  wrist  and  drew  it  directly  downward, 
the  stool  was  taken  away  and  the  patient  left  suspended  until  the  sur- 
geon pronounced  the  dislocation  reduced  or  abandoned  the  attempt.  In 
other  cases  the  patient  was  lifted  from  the  ground  upon  a  bar  supported 
on  the  shoulders  of  two  men  and  passing  under  his  axilla;  or  a  lai^, 
strong  man  seized  the  patient's  wrist,  placed  his  own  shoulder  under 
the  axilla,  and  then  suddenly  straightening  himself  raised  the  patient 
from  the  ground,  at  the  same  time  drawing  the  arm  down  forcibly  in 
front  of  himself.  The  method  of  the  hed,  so  strongly  recommended  bv 
Sir  Astley  Cooper,  was  also  employed  by  them,  and  sometimes  with 
success. 

The  ambi,  an  instrument  invented  by  Hippocrates,  was  also  in  favor; 
it  consisted  of  two  oblong  pieces  of  wood  joined  together  at  the  end  by 
a  hinge,  of  which  one  was  placed  vertically  against  the  side  of  the 
patient,  the  hinge  pressed  well  into  the  axilla,  and  the  other  under  the 
arm  in  the  position  of  horizontal  abduction.  The  arm  was  then  firmly 
secured  to  the  latter  piece  and  forcibly  depressed. 

As  the  defective  mode  of  action  of  these  methods  became  more  gen- 
erally recognized,  traction  by  the  hands  of  assistants  or  by  pulleys 
or  by  other  apparatus  was  substituted,  but  although  this  was  an  im- 
provement upon  its  barbarous  predecessors  it  was  still  employed 
blindly,  and  evidently  was  often  ineffectual.  There  are  indications  in 
the  older  writings  that  the  practice  was  not  so  wholly  bad  as  the  teach- 
ing, that  here  and  there  men  were  found  who  not  only  appreciated  the 
importance  of  the  direction  in  which  traction  should  be  made,  but  even 
occasionally  reduced  dislocations  by  manipulation  alone,  but  the  writer 
who  seems  to  have  been  the  first  to  recognize  the  importance  of  the 
principle  enunciated  so  long  before  by  Galen  of  bringing  back  the  head  of 
the  bone  by  the  route  along  which  it  had  escaped,  and  of  the  position  to  be 
given  to  the  limb  during  the  attempt,  was  Jean  Louis  Petit.  His  Traiti 
des  Maladies  des  Os  was  published  in  1705;  a  second  edition  followed 
in  1723,  and  a  third  in  1741.     He  clearly  pointed  out  the  mechanical 
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defects  of  the  methods  then  in  use,  and  the  necessity  of  first  bringiDg 
the  head  of  the  bone  back  to  the  opening  in  the  capsule  tlirough  which 
it  had  escaped  before  attempting  to  replace  it  in  its  cavity ;  and  he  drew 
from  observation  of  the  different  degrees  of  tension  of  the  different 
muscles  inferences  as  to  the  position  in  which  the  limb  should  be  placed 
and  the  direction  in  which  traction  should  be  made,  which  were  of 
great  practical  value,  although  based  upon  notions  concerning  the 
obstacles  that  opposed  reduction  which  were  incomplete  in  that  they 
tool<  no  account  of  the  untorn  ligaments  and  capsule.  Thus,  in  dislo- 
cation forward  or  downward  of  tlie  shoulder  he  alxlucted  the  elbow 
widely,  and  in  those  of  the  thigh  backward  he  flexed  the  limb  and 
then  changed  its  position  wheu  the  head  of  the  bone  had  been  brought 
down  to  the  proper  level. 

Petit,  in  thus  departing  from  tlie  practice  of  his  predecessors  aod 
contemporaries,  had  entered  upon  the  right  path;  he  erred  in  not  fol- 
lowing it  far  enough,  and  his  error  arose  from  a  too  limited  notion  of 
the  obstacles  to  be  overcome.  He  noticed  that  some  muscles  were  tense 
and  others  were  relaxed,  and  he  sought  to  place  the  limb  in  a  posture 
that  would  remove  these  differences,  while  at  the  t^me  time  traction 
made  in  the  direction  of  its  long  axis  would  bring  the  head  of  the  boDe 
to  the  point  at  which  it  bad  escaped  from  its  cavity.  His  improve- 
ments were  appreciated,  and  his  practice  was  essentially  followed  by 
moat  surgeons  until  withiu  the  last  few  years.  Yet  one  of  his  early 
successors,  Pouteau,'  iu  a  paper  embodying  ideas  conceived  in  1749 
(see  loc.  cit.,  vol.  ii.  p.  237),  pointed  out  the  defects  of  the  method  as 
applied  to  dislocations  of  the  hip,  and  supported  his  own  ar^ments 
and  modifications  by  the  record  of  several  successes.  He  says  (p.  222) 
that  in  the  first  case  of  dislocation  of  the  hip  upward  and  outward  (on 
the  dorsum  of  the  ilium)  which  he  was  called  upon  to  treat  he  em- 
ployed Petit's  method  and  failed.  That  is,  be  made  traction  with 
the  limb  somewhat  flexed,  counter-extension  being  furnished  by  the 
canvas  band  of  Petit's  machine,  the  centre  of  which  pressed  against 
the  tuberosity  of  the  ischium,  while  its  euds  lay,  one  in  front  of  the 
abdomen,  the  other  behind  the  buttock.  The  reflections  excited  by 
this  failure  led  him,  when  the  next  case  presented  itself,  a  few  months 
later,  to  make  traction  with  the  thigh  flexed  at  a  right  angle,  and  the 
effort  was  promptly  successful.  He  placed  the  palieut  on  his  back  on 
the  floor,  laid  the  canvas  band  along  the  groin,  with  one  end  between 
the  thighs  and  the  other  on  the  outer  side  of  the  injured  hip,  flexed  the 
thigh  to  a  right  angle,  engaged  the  ends  of  the  bars  in  the  pockets  of 
the  couuter-extending  band,  and  made  traction;  when  he  deemed  the 
traction  sufficient,  be  gently  rotated  the  thigh  outward,  and  reduction 
at  once  took  place.  Furthermore,  he  showed  that  the  resistance  of  the 
muscles  was  due  to  their  involuntary  contraction  and  was  to  he  more 
readily  and  safely  overcome  by  prolonged  moderate  traction  than  by 
more  violent  but  briefer  efforts.  He  says  (loc,  cit.,  p.  226):  "  I  have 
observed  that  it  is  easier  to  temporize  than  immediately 
to  overcome  the  resistance  of  these  muscles;  so,  when  the  extension 
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seems  to  be  sufficient  1  maintaiD  it  at  the  same  point  for  some  time  and 
wait  for  the  relaxation  which  fatigue  must  bring  about.  It  is  then  only 
necessary  to  profit  by  this  moment  of  inaction  to  effect  the  reduction/' 

Pouteau's  practice  closely  resembled  that  which  represents  the  appli- 
cation of  the  principles  of  the  modern  method  by  manipulation,  and  is 
identical  with  that  of  moderate  traction  upon  the  flexed  limb  which  is 
now  in  common  use  and  is,  I  think,  generally  preferred  to  that  of  pure 
manipulation.  He  flexed  the  limb  to  bring  the  head  of  the  bone  nearer 
the  opening  in  the  capsule,  made  traction  to  lift  it  to  the  level  of  the 
cotyloid  cavity,  and  then  turned  it  in  by  outward  rotation  or  abduction, 
or  both.  He  knew  even  that  the  traction  could  sometimes  be  dispensed 
with  and  the  reduction  effected  by  manipulation  alone,  and,  in  quoting 
successes  thus  obtained  by  Maison-neuve,  he  predicts  that  a  simpler 
method  than  his  own  will  be  found.  The  failure  of  his  practice  to 
become  generalized  is  probably  due  to  the  influence  of  tradition  and  of 
the  authority  of  Petit,  reinforced  as  the  latter  was  by  the  great  advance 
he  had  made  over  the  practice  of  his  predecessors,  and  perhaps  to  the 
insufficient  publication  of  Pouteau's  views.  The  paper  from  which 
the  above  quotations  are  made  appears  to  have  been  written  in  1749, 
but  there  is  no  evidence  that  it  was  published  elsewhere  than  in  the 
posthumous  collection  of  1783,  which,  consisting  of  disconnected  essays 
upon  various  subjects,  probably  had  only  limited  circulation.  What- 
ever the  cause  may  have  been,  the  result  is  beyond  question;  surgeons 
continued  to  reduce  dislocations  of  the  hip  by  traction  with  the  pulleys, 
the  limb  being  only  slightly  flexed,  and  by  pressure  applied  at  the 
upper  part  of  the  thigh  to  move  the  head  laterally  into  the  cavity.  Sir 
Astley  Cooper  habitually  used  only  traction,  followed  by  rotation  of 
the  thigh  inward. 

Prof.  Nathan  Smith,  of  New  Haven,  taught  and  practised  a  method 
of  reduction  by  manipulation  which  was  published  in  1831  after  his 
death,  in  his  Medical  and  Surgical  Memoirs,  edited  by  his  son,  Nathan 
R.  Smith,  and  this,  Prof.  Bigelow  says,  ^^  covers  the  ground  of  priority 
of  invention.^ ^     See  Chapter  LI.,  Treatment. 

The  next  published  recognition  of  the  possibility  of  reducing  a  dis- 
location of  the  hip  by  manipulation  alone  was  by  Desprds,  who,  in  1835, 
communicated  to  the  Soci6t6  Anatomique  of  Paris^  **  a  new  method  of 
reducing  dislocations  of  the  femur"  by  flexion  and  rotation  outward. 
Tlie  only  comment  it  excited  at  the  time,  according  to  the  records  of 
the  society,  was  the  mention  a  few  months  later  by  Pign6  of  the  fact 
that  the  same  method  was  described  by  Beach  in  a  Treatise  on  Medi^ 
cine,  published  in  New  York  in  1833,  and  was  there  said,  on  the 
authority  of  Sweet,  the  ''  natural  bone-setter,"  to  have  been  practised 
by  the  savages  of  North  America.^  The  Despr^s  incident  is  mainly 
noteworthy  as  showing  how  completely  the  previous  suggestions  had 
been  forgotten  or  overlooked,  even  by  Pouteau's  own  countrymen.  It 
is  now  used  by  the  French  as  a  justification  for  speaking  of  the  method 
by  manipulation  (at  the  hip)  as  the  ^^MSthode  de  Desprh.^' 

1  Desprt^s:  Bull,  de  la  Soc.  Anatomique,  September.  1835,  p.  4. 

>  Beach,  like  Sweet,  appears  to  have  been  an  irregular  practitioner,  and  it  is  likely  that  bis 
tions,  even  when  known,  were  not  deemed  worthy  of  serious  consideration. 
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In  like  manner,  other  surgeons  sought  to  modify  the  praotioe  as 
regarded  the  shoulder-joint,  by  advising  that  the  traction  should  be 
made  in  different  directions  and  combined  with  rotation  of  the  limb. 
Of  these  the  most  noteworthy  are  Mothe  and  Laoonr,  since  it  is  with 
their  practice  that  the  manipulative  methods  are  generally  thou^t  to 
have  b^un. 

The  earlier  manipulative  methods  were  either  empirical  or  baaed 
upon  more  or  less  incorrect  notions  of  the  nature  of  the  obstacles  to  be 
overcome  and  of  the  mechanism  by  which  the  result  was  to  be  obtained, 
and  it  is  only  since  the  pathology  of  the  different  dislocations  has  been 
better  understood,  with  reference  especially  to  the  position  of  the  rent 
in  the  capsule  and  the  influence  of  the  portions  which  remain  untom, 
that  the  different  procedures  embraced  under  this  method  have  been 
intelligently  devised  and  executed.  They  differ  so  widely  in  their 
details  that  only  the  most  general  description  can  be  given  here;  they 
consist  in  giving  to  the  limb  successive  positions,  by  which  the  head  of 
the  bone  is  first  brought  opposite  the  opening  in  the  capsule  and  then 
into  its  cavity,  and  by  which  the  opening  in  the  capsule  is  made  to 
gape  widely,  or  is  actually  enlarged  if  necessary.  For  the  accomplish- 
ment of  these  ends  the  limb  is  used  as  a  means  of  acting  upon  the  cap- 
sule so  far  as  it  remains  attached  to  the  bone,  and  the  head  of  the  bone 
is  made  to  take  its  successive  positions  by  rotation  of  its  shaft,  or  by 
using  it  as  a  lever  which  finds  its  fixed  point  either  upon  some  adjoin- 
ing prominence  of  bone  or  in  the  capsule,  or  by  moving  the  entire  limb 
in  the  direction  of  its  long  axis.  Combined  with  these  manipulations 
it  is  commonly  necessary  to  employ  a  certain  amount  of  traction  to  over- 
come gravity  or  such  resistance  as  is  offered  by  the  muscles. 

It  rests  essentially  upon  an  anatomical  and  pathological  basis  con- 
sisting of  two  parts,  the  position  of  the  rent  in  the  capsule  and  the 
resistance  of  the  untom  portion,  and  depends  for  its  knowledge  of  these 
two  factors,  in  any  given  case,  mainly  upon  the  position  occupied  by 
the  limb  and  the  limitations  of  the  movements.  Resistance  of  the 
muscles,  when  present,  is  overcome  by  anaesthesia  or  by  traction. 

Such  traction  as  is  required  is  made  by  the  hands  of  the  surgeon  or 
of  an  assistant,  or  by  the  weight  of  the  dependent  limb,  or  by  the  pro- 
longed action  of  an  elastic  band  or  of  a  weight  suspended  over  a  pulley. 

Continuous  traction  by  India-rubber  bands  was  introduced  by  Licgros 
and  Onimus  while  internes  in  the  Paris  hospitals,  1863  to  1866,  and 
advocated  by  them  in  a  paper  published  in  1868.*  They  recognized 
that  their  object,  the  fatigue  of  the  opposing  muscles,  could  be  equally 
well  accomplished  by  weight  and  pulley  or  a  steel  spring,  but  they  gave 
the  preference  to  India-rubber  because  of  the  ease  with  which  it  could 
be  used.  Their  reported  cases  are  dislocations  of  the  shoulder  and 
elbow. 

The  method  of  application  in  dislocations  forward  of  the  shoulder, 
for  example,  is  as  fmlows:  A  loop  is  made  fast  to  the  lower  part  of  the 
arm  by  turns  of  a  roller  bandage  or  by  strips  of  adhesive  plaster  as  in 
Buck's  extension;  then  the  patient  is  seated  iu  a  chair,  counter-exten- 

1  LegTOs  and  Onimus:  Dcs  Tractions  continues,  et  de  leur  Application  en  Chirurgie.    Arch. 
G6n<^niles  de  M<}d.,  January,  1868. 
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sion  provided  hj  a  band  passiug  around  the  chest  under  the  axilla  and 
over  the  opposite  shoulder  and  made  fast  to  some  neighboring  fixed 
point,  the  elbow  gently  raised  to  or  nearly  to  the  position  of  horizontal 
abduction,  and  traction  made  in  the  direction  of  its  long  axis  by  a 
rubber  cord  passed  through  the  loop  attached  to  the  arm  and  around  a 
fixed  point  established  in  an  appropriate  position.  The  traction  should 
be  about  twenty  or  twenty-five  pounds,  and  needs  to  be  continued  for 
from  fifteen  to  thirty  minutes;  under  its  influence  the  muscles  become 
relaxed  and  the  patient  experiences  the  sensation  of  great  fatigue,  the 
head  of  the  bone  gradually  approaches  the  glenoid  cavity,  and  either 
enters  it  spontaneously  or  is  replaced  by  the  pressure  of  the  surgeon's 
fingers,  or  by  a  sudden  pull  upon  the  arm. 

Arthrotomy.  Occasionally  a  fresh  dislocation  is  irreducible  because 
of  an  exceptional  position  of  the  bones  or  of  interposition  of  the  soft 
parts.  I  have  seen  this  once  each  at  the  shoulder,  elbow,  and  temporo- 
maxillary  joints,  and  a  number  of  times  at  the  metacarpo-phalanseal 
joints  and  in  dislocations  with  fracture.  At  the  shoulder  the  head  of 
the  humerus  had  passed  below  and  then  so  far  to  the  inner  side  of  the 
subscapularis  that  its  tendon  was  closely  wrapped  about  the  outer  side 
of  the  neck  of  the  bone  and  had  to  be  divided;  at  the  elbow,  apparently 
in  consequence  of  repeated  attempts  to  reduce,  the  denuded  end  of  the 
humerus  had  been  forced  through  the  fascia  in  the  flexure  of  the  joint, 
and  the  tendon  of  the  biceps  was  lodged  behind  the  external  condyle; 
at  the  jaw,  the  meniscus  had  been  torn  away  from  the  condyle  and  was 
lodged  behind  it. 

If  such  an  operation  is  done  within  a  day  or  two  after  the  accident 
the  risk  is  no  more  than  that  of  a  similar  opening  of  the  unlacerated 
joint;  but  while  inflammatory  reaction  is  active  and  oedema  is  marked 
the  chance  of  suppuration  is  greater,  and  it  is  then  well,  I  think,  to 
await  their  subsidence  before  operating. 

Old  Unreduced  Dislocations.  The  changes,  above  described,  which 
take  place  about  a  dislocated  bone  gradually  increase  the  difficulty  of  re- 
duction by  the  means  that  are  sufficient  while  the  dislocation  is  fresh, 
and  ultimately  make  it  impossible.  The  conditions  vary  so  greatly  with 
individual  cases  and  with  the  different  joints,  and  their  extent  and 
detail  are  so  unrecognizable  clinically  and  so  largely  a  matter  of  infer- 
ence that  the  difficulty  cannot  be  measured  simply  by  the  length  of 
time  that  has  elapsed,  and  too  often  not  even  by  anything  short  of 
an  actual  trial. 

The  common  practice,  until  within  quite  recent  times,  was  simply  to 
employ  the  usual  forcible  means  more  forcibly,  to  rupture  adhesions  by 
forcing  the  limb  in  various  directions,  and  then  to  drag  it  into  place  by 
pulleys  or  specially  devised  apparatus.  While  this  succeeded  in  many 
cases,  and  even  occasionally  in  some  at  the  shoulder  and  hip  which  had 
existed  for  months,  yet  the  record  is  full  of  accidents  and  disasters, 
and  many  a  grave  warning  has  been  uttered  against  the  dangers  of  the 
attempt  even  in  apparently  suitable  cases  and  against  the  temptation  to 
subordinate  the  patient^  s  welfare  to  a  desire  to  obtain  an  unusual  success. 

The  dangers  of  forcible  reduction  in  cases  of  long  standing,  and  the 
superiority  of  operative  methods  to  meet  the  special  indications  that 
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maj  exist  in  them,  are  now  80  weU  anderstood  that  the  wamiiig  b  Dot 
maoh  needed  in  such  cases;  it  is  in  the  more  recent  cases^  tho0e  of  a 
few  weeks,  that  it  is  now  specially  necessary  to  be  on  guard  against 
being  unwittingly  led  to  strive  too  long,  to  make  a  stronger  and  still  a 
stronger  pull  alter  less  force  has  failed.  The  danger  is  specially  great 
in  the  old,  whose  diseased  arteries  may  so  easily  be  bruised  or  torn, 
and  whose  thinned  bones  may  so  easily  be  broken.  The  following 
two  cases  which  recently  occurred  in  the  service  of  a  surgeon  in  a 
prominent  New  York  hospital,  within  a  year  of  each  other  (1896-97), 
illustrate  the  temptation  and  the  risk. 

A  woman  sixty-seven  years  old;  subcoracoid  dislocation  two  weeks 
old.  Ether;  traction  by  pulleys,  estimated  at  300  pounds;  reduction 
on  second  attempt.  The  following  day  the  radial  pulse  could  not  be 
felt,  and  gangrene  seemed  imminent;  seven  weeks  later  amputation  of 
the  arm;  death.  The  autopsy  showed  a  thrombus  in  the  brachial 
artery. 

Man  sixty-eieht  years  old;  subcoracoid  dislocation  six  weeks  old. 
Ether;  manipuuition  to  rupture  adhesions;  Kocher's  method  tried 
twice,  then  heel  in  the  axilla.  Then  arm  carried  forcibly  across  the 
body,  the  head  slipping  to  the  outer  side  of  the  glenoid  fossa;  finally 
traction  in  abduction  succeeded.  Died  five  hours  later.  Autopsy 
showed  rupture  of  the  axillary  vein  and  of  the  short  head  of  the 
biceps;  capsule  entirely  torn  from  the  humerus;  third,  fourth,  and 
fifth  ribs  fractured  in  the  axillary  line. 

The  alternative  measures — reduction  by  operation,  excision,  and 
osteotomy — have  been  made  so  much  safer  than  formerly  by  improved 
surgical  technique  that  they  are  now  resorted  to  with  increasing  fre- 
quency, and  the  resulting  experience  has  been  such  that  rules  of  treat- 
ment can  be  formulated  for  some  of  the  joints.  Id  backward  dislocation 
of  the  elbow  formal  exposure  by  two  lateral  incisions  and  removal  of 
the  cicatricial  tissue  permit  complete  reduction  and  usually  a  notable 
improvement  of  function.  At  the  shoulder  the  range  of  motion  after 
reduction  by  operation  has  generally  been  small,  and  the  operative 
difficulties  are  often  great;  excision  of  the  head  gives  greater  mobility 
and  meets  the  frequent  special  indication  of  relief  of  pain  due  to  press- 
ure, but  the  result  is  marred  by  the  diminution  of  active  control.  At 
the  hip  reduction  by  operation  has  prov^ed  dangerous  and  has  failed  in 
more  than  half  the  trials;  even  when  it  has  succeeded  the  functional 
gain  has  not  often  been  notable.     See  Chapter  LIII. 

The  facts  and  general  principles  to  be  considered  in  determining  upon 
resort  to  operativ^e  interference  and  in  making  a  choice  of  methods  are 
as  follows : 

1.  At  the  present  time  wound  infection  is  of  more  frequent  occur- 
rence after  operative  reduction  of  old  dislocations  of  the  large  joints 
than  in  other  primarily  clean  openitions,  and  an  almost  inevitable 
result  of  such  infection  is  anchylosis  of  the  joint;  and  even  in  cases 
which  escape  infection  the  restoration  of  function  is  usually  quite 
incomplete.  Consequently  the  usefulness  of  the  limb  in  the  existing 
conditions  and  the  probable  gain  by  interference  should  be  carefully 
considered,  and  in  doing  this  it  is  to  be  remembered  that  a  limitation 
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of  motion  already  such  as  greatly  to  restrict  the  use  of  a  limb  is  likely 
to  increase  merely  by  that  lack  of  use. 

2.  A  faulty  fixed  position  may  be  so  improved  by  an  operation  that 
the  usefulness  will  be  increased  even  if  anchylosis  follows. 

3.  On  the  other  hand,  and  diis  is  specially  true  of  the  hip,  the  im- 
provement to  be  got  by  a  change  of  position  may  be  far  too  slight  to 
justify  the  risks  of  an  operation  so  extensive  as  would  be  required  for 
reduction,  and  an  almost  equal  improvement  might  be  had  by  an  oste- 
otomy. 

4.  Pain  and  trophic  changes  in  the  limb  due  to  pressure  upon  nerves 
are  good  reasons  for  interference;  the  relief  would  probably  be  more 
surely  and  easily  obtained  by  an  excision  of  the  head  of  the  bone. 

5.  Excision,  when  undertaken  only  to  improve  function,  is  suitable 
at  the  shoulder  and  elbow,  but  must  be  sparingly  employed  at  the  hip 
where  solidity  of  support  is  more  important  than  mobility.^ 

After-treatment.  After  a  dislocation  has  been  reduced,  there  is 
needed,  in  most  cases,  only  a  simple  retention  bandage  to  confine  the 
limb  in  an  easy  position,  but  in  some  cases,  dislocation  of  either  end 
of  the  clavicle,  of  the  head  of  the  radius,  and  sometimes  of  the  shoul- 
der backward  under  the  spine  of  the  scapula  (Busch  and  Kronlein), 
the  tendency  to  recurrence  is  so  great  that  special  dressings  are  required. 
The  joint  should  be  kept  quiet,  certainly  any  movement  that  causes 
pain  should  be  avoided,  and  if  the  inflammatory  reaction  threatens  to 
be  severe  it  must  be  opposed  by  the  application  of  cold,  or  uniform 
gentle  pressure  if  it  can  be  borne.  After  a  week  or  two  the  use  of  the 
limb  may  be  gradually  resumed.  In  making  passive  motion  or  this 
use  of  the  limb,  those  positions  must  be  avoidea  in  which  the  head  of 
the  bone  would  press  upon  the  torn  part  of  the  capsule,  or  in  which 
the  sides  of  the  rent  would  be  again  separated  from  each  other. 

If,  as  sometimes  happens,  the  joint  remains  stiff, weak,  and  sensitive, 
but  is  cold  rather  than  warm,  and  aches,  and  perhaps  becomes  pufFy 
after  use,  it  needs  massage  and  rubbing,  and  to  be  actively  moved, 
either  by  the  patient  or  by  the  physician.  Its  sensitiveness  and  immo- 
bility under  such  circumstances  are  due  to  the  prolonged  disuse,  to 
retraction  and  loss  of  pliability  in  the  periarticular  tissues,  and  possibly 
to  the  presence  of  adhesions  within  the  cavity  itself. 

Habitual  Dislocation.  A  marked  tendency  to  recurrence  may  be  com- 
bated by  prolonged  immobilization  of  the  joint  if  the  injury  is  com- 
paratively recent,  or  by  special  treatment  designed  to  thicken  and 
shorten  the  capsular  and  periarticular  tissues.  Genzmer*  successfully 
employed  in  two  cases  of  recurrent  dislocation  of  the  shoulder  repeated 
injections  into  the  joint  of  the  pure  tincture  of  iodine.  The  needle 
was  introduced  a  finger-breadth  below  the  coracoid  process,  and  seven 
to  ten  minims  were  injected.  The  arm  was  then  immobilized,  and 
the  injections  repeated  from  five  to  seven  times  at  intervals  of  three  or 
four  days.  He  recommended  the  same  treatment  for  habitual  disloca- 
tion of  the  lower  jaw. 

1  For  many  cases  of  various  forms  of  operation  see  Engel,  in  Arch.  fUr  kliu.  Chir.,  1897,  vol.  Iv. 
p,  603. 
J  Genzmer :  Centralblatt  fUr  Chirurgie,  1883,  p.  563. 
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ibreuil'  reporU  a  cure  at  the  shoulder  by  six  injectiotia,  during  a 
might,  of  two  drops  each  of  a  10  per  cent,  solution  of  chloride  of 
"■ic  into  the  periarticular  tissues.  At  the  sternal  end  of  the  clavicle 
iiave  twice  obtained  a  good  result  by  injecting  a  few  drops  of  alcohol 
o  the  periarticular  tissues  and  imiuobilizing  for  a  fortnight. 
The  operalive  method  which  seems  safest  and  most  efficient  at  the 


alder  is  one  introduced  by  Kicard,^  the  formation  of  a  pe 

[jsule  by  three  vertical  silk  sutures. 


«  in  the  anterior  portion  of  thi 

I'railar  metliod  has  been  used 


habitual  outward  dislocation  of  the 


'  DubreuU  :  La  Semalne  Mi^.,  Febnur;  31,  im^. 
'  Rieard :  AOid.  de  MM..  OcWbar  91. 18M. 


CHAPTER    XXXIV. 

ACCIDENTS  THAT  MAY  BE  CAUSED  BY  ATTEMPTS  TO  REDUCE 

A   DISLOCATION. 

The  complications  or  accidents  that  may  be  caused  by  the  attempt 
to  reduce  a  dislocation  may  appear  during  the  attempt,  as  the  imme- 
diate consequence  of  the  manoeuvres  employed,  or  subsequently  as  a 
more  or  less  remote  consequence  of  the  changed  conditions,  the  local 
injuries,  or  the  inflammation  produced  by  those  manoeuvres;  and  they 
may  be  localized  at  or  near  the  dislocated  joint,  or  may  be  the  result  of 
a  local  distant  change  or  of  a  more  diffused  impression  upon  the  organ- 
ism. They  may,  therefore,  be  grouped  as  :  1st,  primary  focal  accidents; 
2d,  consecutive  local  accidents;  3a,  cases  of  hemipl^ia,  syncope,  and 
sudden  death.  The  first  group  comprises  injuries  of  the  skin,  cellular 
tissues,  muscles,  vessels,  nerves,  and  bones;  the  second  group  includes 
suppuration  in  or  about  the  joint,  and  oedema,  gangrene,  and  paralysis 
consequent  to  injury  to  vessels  or  nerves.  The  third  group  includes 
those  cases  of  shock  or  exhaustion,  sometimes  proving  fatal,  which 
have  become  exceedingly  rare  since  the  introduction  of  anaesthetics, 
and  those  others,  that  nave  come  in  their  place,  of  death  due  to  the 
anaesthetic  itself. 

It  is  noticeable,  on  comparison  of  the  cases  that  have  occurred  at 
different  periods,  that  while  some  varieties  of  the  lesions  are  common 
to  all  times,  with  their  varying  methods  of  treatment,  others  are  in  a 
manner  dependent  upon  the  means  by  which  the  reduction  has  been 
attempted.  Thus,  violent  traction  is  the  sole  cause  of  some;  manoeu- 
vres, such  as  abduction  and  rotation  of  the  arm,  the  principal  cause  of 
others;  violent  pressure  at  or  near  the  head  of  the  bone,  prolongation 
of  the  effort,  and  anaesthetics,  each  of  its  own  peculiar  varieties.  Not- 
withstanding these  differences,  certain  points  may  be  recognized  as 
common  to  the  greater  number,  such  as  the  age  of  the  patient  and  the 
length  of  time  during  which  the  dislocation  has  remained  unreduced. 
Injuries  of  the  vessels  have  been  most  frequent  in  the  old  and  in  dis- 
locations of  long  standing,  and  all  the  other  accidents  have,  in  recent 
times  at  least,  been  rarely  seen  except  in  connection  with  dislocations 
that  have  long  remained  unreduced  or  that  have  been  complicated  by 
much  inflammatory  reaction.  The  reasons  for  the  greater  liability  to 
rupture  of  the  arteries  under  these  conditions  are  not  obscure;  the  loss 
of  elasticity  because  of  atheromatous  change  in  the  vessels  in  the  old, 
and  the  adhesion  of  the  vessels  to  adjoining  parts  as  a  sequence  of 
inflammation  are  a  sufficient  explanation,  and  the  mechanical  difficul- 
ties created  by  the  contraction  and  readjustment  of  the  torn  tissues  in 
old  dislocations  explain  the  others  by  the  force  that  is  required  to  over- 
come them. 
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Integiiment.  The  skin  may  be  bruised  or  laoerated  at  a  distance  from 
the  joint  bj  the  pressure  of  the  cords  through  which  traction  is  made^ 
or  near  the  joint  by  the  pressure  of  the  hcmds  or  instruments  aoting 
upon  the  dislocated  end  of  the  bone,  or  it  may  be  torn  across  if  the 
traction  is  exerted  upon  it  rather  than  upon  the  bone.  These  lesions 
are  seldom  serious,  and  the  former  may  usually  be  avoided  by  proteot- 
ing  the  surface  with  thick  layers  of  cotton  or  flannel.  Tnmsvene 
rupture  of  the  skin  between  the  points  of  extension  and  oountei^^ezten- 
sion  is  due  to  a  faulty  application  of  the  force,  by  which  it  is  exerted 
upon  the  skin  alone  and  not  upon  the  underlying  bone.  The  skin  is 
elastic  and  tough,  and  when  unaltered  by  disease  will  support  a  very 
oonsiderable  strain,  one  far  in  excess  of  that  conmionly  needed  to  over- 
come the  contraction  of  a  muscle,  but  the  traction  may  be  so  applied 
that  it  will  act  only  upon  the  skin.  Thus,  if  a  broad  band  is  strapped 
snugly  about  the  middle  of  the  arm  and  traction  is  made  by  a  ooid 
attached  to  it,  it  will  draw  the  skin  downward  toward  the  elbow;  and 
if  at  the  same  time  the  skin  of  the  axilla  and  chest-wall  is  prevented 
by  counter-extension  from  sharing  in  the  movement,  the  intermediate 
portion  is  put  upon  the  stretch  and  may  tear. 

To  guaixl  against  the  occurrence  of  this  accident  the  limb  should  be 
firmly  grasped,  if  traction  by  the  hands  is  used,  at  the  enlarged  distal 
end  of  the  bone,  so  that  the  skin  should  not  be  drawn  downward  by 
the  slipping  of  the  hands,  and  the  additional  precaution  may  be  taken 
to  press  the  skin  of  the  forearm  (in  the  case  of  a  shoulder  aislocation) 
upward  before  the  limb  is  grasped,  and  similar  precautions  suitable  to 
the  region  should  be  taken  at  the  point  of  counter-extension.  If  trac- 
tion is  made  by  a  cord  or  band,  it  should  be  attached  to  the  limb  just 
above  a  bony  prominence  or  enlargement  which  will  prevent  its  slip- 
ping; it  shoula  not  be  made  fast  simply  by  enclosing  its  loop  in  circular 
turns  of  a  bandage  which  maintain  their  hold  upon  the  skin  by  friction. 

Sloughing  of  the  skin,  due  to  its  compression  against  an  underlying 
bone  by  direct  pressure  exerted  to  force  the  latter  back  into  place,  has 
been  occasionally  observed,  in  a  dislocation  of  the  astragalus,^  and  over 
the  olecranon  in  an  attempt  made  by  a  bonesetter  to  reduce  a  backward 
dislocation  of  the  elbow. 

Emphysema  of  the  Oellnlar  Tissue.  This  has  l>ecn  noted  in  one  case. 
Flaubert^  reduced  a  dislocation  of  the  shoulder  of  five  weeks'  standing 
in  a  woman  seventy  years  old;  the  first  attempt  was  unsuccessful;  in 
the  second  traction  was  made  by  eight  students,  and  the  patient,  who 
at  first  uttered  vehement  cries,  seemed  afterward  to  be  upon  the  point 
of  suffocating,  and  her  face  became  purple  and  injected.  An  emphy- 
sema immediately  appeared  above  the  clavicle  and  spread  over  the 
shoulder  to  the  middle  of  the  back.  She  died  on  the  eighteenth  day, 
apparently  in  consequence  (»f  the  tearing  away  of  the  lower  four  trunks 
or  the  brachial  plexus  at  their  attachment  to  the  spinal  cord. 

Rupture  of  the  Muscles.     Under  this  head  only  those  lacerations  of 

1  Vtiuv6 :  Rec.  dc  MC'm.  de  MckI.  et  Chlr.  Mllit..  1867.  vol.  xix.  p.  143. 
«  Flaubert:  RC'pertoire  d'Aoat.  et  de  Phys.,  1827,  quoted  by  Malgaigne. 
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the  muscles  will  be  mentioned  which  are  occasioned^  especially  in  old 
dislocations^  by  violent  traction  or  by  forcible^  exaggerated,  and  long- 
continued  manipulation  of  the  limb.  The  cases  in  which  the  injury 
has  been  confirmed  by  autopsy  are  few,  only  those  in  which  death  has 
promptly  followed  in  consequence  of  associated  lesions  or  of  the  inflam- 
mation to  which  the  violence  has  given  rise.  Yet,  in  another  of  Flau- 
bert's cases,  ^  there  seems  to  be  no  doubt  that  not  only  the  muscles  but 
also  the  ligaments  and  other  soft  parts  were  extensively  torn.  The 
case  was  one  of  dislocation  of  the  elbow  backward,  twenty-seven  days 
old,  in  which  traction  was  made  upon  the  forearm  by  seven  assistants; 
suddenly  the  parts  seemed  to  yield  and  change  their  positions  with  a 
sound  of  tearing,  and  at  the  same  moment  a  zone  of  narrowing  or 
depression  appeared  at  the  level  of  the  joint  with  a  bony  prominence 
above  and  below.  It  seemed  to  all  present  that  the  muscles  and  soft 
parts  covering  the  joint  had  been  ruptured,  leaving  a  gap  two  inches 
long.  An  enormous  fluctuating  swelling  promptly  appeared,  the  radial 
pulse  returned  the  next  day,  and  the  patient  recovered. 

In  the  cases  confirmed  by  autopsy  the  dislocation  has  always  been 
of  the  shoulder,  and  the  muscles  most  frequently  torn  have  been  the 
pectoralis  major  and  the  subscapularis. 

Avulsion  of  a  portion  of  a  limb  is  fortunately  a  very  rare  accident. 
Except  for  one  or  two  cases  of  avulsion  of  the  thumb,  known  only  by 
tradition,  the  only  instance  of  complete  avulsion  is  that  in  which 
Alphonse  Gu^rin  tore  away  the  forearm  at  the  elbow  in  an  attempt  to 
reduce  a  subcoracoid  dislocation  of  the  shoulder  of  six  weeks'  standing.' 

The  rapture  took  place  mainly  through  the  joint,  a  small  portion  of 
each  condyle  remaining  attached  to  the  muscles  of  the  forearm,  and  a 
portion  of  the  olecranon  to  the  triceps.  The  muscles  were  softened 
and  brown;  the  nerves  were  injected,  with  nodes  at  intervals;  the  veins 
were  dilated.  The  ends  of  the  long  bones  were  profoundly  disorgan- 
ized, with  thinning  of  the  compact  shell  and  rarefaction  of  the  spongy 
part;  they  broke  under  slight  pressure  and  could  be  easily  perforated 
with  the  scalpel.  Microscopical  examination  showed  degeneration  of 
the  nerves,  muscles,  and  bones. 

The  patient  died  on  the  thirteenth  day,  and  the  autopsy  showed  no 
change  in  the  tissues  of  the  other  limbs;  the  muscles  of  the  shoulder 
were  normal,  except  the  deltoid,  the  fibres  of  which  were  pale  and 
degenerated.  The  nerves  were  matted  together  in  the  axilla  and  firmly 
pressed  against  the  head  of  the  humerus;  above  the  point  of  compres- 
sion they  were  normal,  contrasting  strongly  with  the  parts  below. 

It  is  evident  that  the  accident  was  favored  by  great  trophic  changes 
in  the  lirab,  probably  due  to  pressure  upon  the  nerves  in  the  axilla. 

Ii^'uries  of  the  Main  Bloodvessels.  Although  the  earliest  recorded 
cases  of  accidents  of  this  class  occurred  at  about  the  beginning  of  the 
eighteenth  century,  the  subject  did  not  receive  the  attention  of  sys- 
tematic writers  on  surgery  until  after  the  publication,  in  1827,  of  an 

^  Mal6:aignc :  Loc.  cit.,  p.  149. 

3  GiK  rill :  Bull,  de  la  Soo.  de  Chir.,  1864,  pp.  121  and  181. 
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artdole  by  Flaubert.'  Malgaigue,  in  1855,  discuaned  the  subject  at 
length  in  his  work  ou  dislncatious,  meotioning  sixteen  caaes  of  all 
kiods,  certain  and  uncertain.  Callendcr,'  taking  as  a  text  bis  own 
&tal  case,  again  collected  and  collated  the  known  cases;  and  similar 
use  was  made  of  the  material  and  other  cases  added  tu  the  list  by  Le 
Fort/  Willard,'  and  Marchand.*  In  1882  Korte"  reported  three  per- 
sonal cases,  and  wrote  a  very  full  and  valuable  paper  on  the  subject, 
containing  forty-four  supposed  {actnally  thirty-eight;  see  first  edition, 
p.  79)  cases  of  dislocation  of  the  shoulder  in  which  the  vessels  had  be«n 
seriously  injured  during  the  act  of  dislocation  or  of  reduction;  and  in 
1884  Cras'  reported  a  personal  case  of  injury  of  the  axillary  artery, 
and  added  a  few  others  to  Korte's  list.  Strictly  speaking,  several  of 
these  oae<es  should  not  be  here  considered,  since  in  them  the  vessel  was 
injured  at  the  moment  of  dislocation  and  not  during  reduction,  and  in 
many  others  it  remains  uncertain  whether  the  same  objection  might  not 
be  made  to  them.  They  are  retained  because  they  serve  eijualTy  well 
with  the  others  to  further  the  study  of  most  features  of  the  subject. 

I  have  met  with  only  two  recorded  cases  in  which  a  large  bloodveaael 
has  been  injured  in  the  reduction  of  any  dislocation  except  of  the 
shoulder.  These  were  both  of  the  elbow,  the  cases  of  Flaubert  and 
Michaux,  quoted  by  Marchand  and  Malgaigne.  The  former  has  been 
already  quoted  uncier  rupture  of  the  muscles;  in  the  latter  the  |>attent 
was  ten  years  old,  and  the  dislocation  was  of  the  elbow  backward  and 
outward,  the  swelling  was  considerable,  the  radial  pulse  was  present. 
Keduction  was  attempted  on  the  day  after  the  accident,  and  on  the 
next  following  day,  but  without  success.  The  last  attempt  was  imme- 
diately followed  by  swelling  of  the  elbow  and  by  arrest  of  pulsation  in 
the  radial  and  ulnar  arteries;  gangrene  set  in,  and  six  days  after  the 
attempt  the  limb  was  amputated.  The  tendons  of  the  biceps  and 
brachialis  anticus  were  found  to  have  been  forced  by  the  manipulation 
around  the  external  condyle  to  the  posterior  aspect  of  the  humerus, 
accompanied  by  the  ruptured  brachial  artery  and  median  nerve. 

In  1885  I"  found  forty-seven  trustworthy  accounts  of  injury  to  the 
larger  vessels  of  the  axilla  in  dislocation  or  reduction  of  dislocation  of 
the  shoulder.  Since  then  Caldwell"  has  reported  a  case  thought  to  be 
rupture  of  the  anterior  circumflex  artery,  and  I  have  learned  of  one  of 
rupture  of  the  axillary  vein  (Weir).  The  latter  has  l^een  quoted  above 
(p.  4-35).  Caldwell's  patient  was  fifty-eight  years  old,  and  the  dislooa- 
tion  had  been  promptly  reduced.  Six  weeks  later  "  there  was  a  large 
fluctuating  swelling  in  the  outer  aspect  of  the  shoulder,  over  the  area 
covered  by  the  deltoid;"  pulsation  at  wrist  and  in  axillary  artery;  no 
swelling  in  axilla.  Under  the  impression  that  the  swelling  was  due  to 
an  abscess  an  incision  was  made  and  about  a  pint  of  clotted  blood  evaco- 

1  FUiihert:  Ui<ii].  eur  pluntcunciu  ie  luxations  dsaslesqaela  lei  eflbrtspDUiUri-ductloD  out  AM 
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ated;  this  was  followed  by  arterial  hemorrhage,  arrested  by  pressure  of 
the  thumbs  in  the  wound.  The  wound  was  enlarged,  but  the  source  of 
the  bleeding  was  not  found.  The  wound  was  packed  with  gauze,  and 
the  patient  recovered.  Of  these,  the  axillary  vein  alone  was  ruptured 
in  four  (Froriep,  Price,  Weir,  Hailey),  although  I  think  the  last  one 
doubtful,  and  the  artery  and  vein  together  in  two  (Platner,  Baum).^ 
In  most  of  the  others  the  axillary  artery  or  one  of  its  branches  was 
injured,  but  in  some  the  source  of  the  hemorrhage  remains  uncertain. 
In  thirty-three  cases  death  or  amputation  of  the  arm  furnished  the 
opportunity  to  examine  the  region  and  determine  the  character  of  the 
lesion;  this,  in  some  cases,  was  a  complete  or  partial  rupture  of  all  the 
coats  of  the  artery  or  of  the  inner  ana  middle  coats  alone,  with  subse- 
quent formation  of  a  circumscribed  aneurism.  In  other  cases  the 
vitality  of  the  wall  appears  to  have  been  diminished  or  destroyed  by 
direct  pressure,  and  this  to  have  been  followed,  after  the  lapse  of  a 
few  days,  by  rupture,  or,  still  later,  by  the  formation  of  an  aneurism. 
In  Gibson's  second  case  an  aneurism  appears  to  have  formed  in  conse- 
quence of  the  earlier  attempts  to  reduce,  and  then  itself  to  have  been 
ruptured  when  Gibson  effected  reduction.  Kupture  always  appears  to 
have  taken  place  quite  high  up,  and  usually  at  the  point  pressed  upon 
by  the  head  of  the  humerus.  Callender  found  it  necessary  to  divide 
the  {>ectoralis  minor  to  reach  it.  In  the  fatal  cases  of  injury  of  the 
vein  alone  the  vessel  was  torn  completely,  or  almost  completely,  across. 

In  five  cases  only  a  small  (one-sixth  of  an  inch)  oval  opening  was 
found  on  the  anterior  wall  of  the  artery,  and  was  thought  to  have  been 
produced  by  the  tearing  ofF  of  a  branch,  the  subscapular  or  circumflex. 

In  other  cases  the  subscapular  or  the  circumflex  artery  was  torn 
across  at  or  near  its  origin.  The  cases  of  this  kind  form  a  consider- 
able proportion  of  the  whole  number,  and  are  of  great  importance 
because  they  explain  the  persistence  of  the  radial  pulse  noted  in  several 
of  the  histories.  In  Parker's  the  swelling  was  at  the  axillary  border 
of  the  scapula  behind,  ^^  near  the  situation  of  the  dorsal  scapular  artery 
or  the  subscapular  at  the  junction  of  the  two;"  in  Caldwell's  under  the 
deltoid. 

Of  thirty-one  cases  in  which  the  age  of  the  patients  is  given,  in 
twenty  they  were  more  than  forty  years  old.  The  youngest  was  twenty, 
the  oldest  eighty-six.  In  very  few  of  the  cases  it  is  noted  that  the 
arteries  were  atheromatous,  although  the  advanced  age  of  many  of  the 
patients  makes  it  probable  that  the  elasticity  of  the  vessels  was  dimin- 
ished. 

In  more  than  half  the  cases  the  dislocation  was  recent — less  than 
three  weeks.  In  not  more  than  one-third  of  them  is  it  reasonably 
certain  that  the  lesion  was  caused  during  reduction;  in  three  cases  it 
was  certainly  caused  by  the  dislocation;  in  the  remainder  the  cause  is 
obscure.  To  these  latter  belong  those  cases  in  which  the  reduction 
was  promptly  effected,  and  without  the  use  of  much  force  or  of  exag- 
gerated positions  of  the  arm. 

1  Possibly  to  these  may  be  added  Volkmann's  case  of  wound  of  the  axillary  vein,  thought  to 
have  been  caused  by  a  splinter  ot  bone.  The  wound  was  discovered  during  an  operation  to  excise 
the  head. 
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In  many  of  the  others  the  attempt  to  make  redaction  was  greatlj 
prolonged  or  several  times  repeated,  and  the  force  used  was  very  gntt 
or  improperly  applied.  This  last  criticism  is  probably  applicable  to 
the  earliest  four  cases  (Verduc,  Petit,  Platner,  and  Bell),  about  whioh 
nothing  is  known  except  that  death  was  canaed  by  hemorrhage.  In 
one  of  them  (Bell)  the  use  of  the  ambi  is  mentioned,  and  it  is  probable 
that  it  or  the  method  of  the  door  or  ladder  was  employed  in  alL 

In  some  the  injury  was  evidently  caused  by  excessive  traction;  in 
others  by  &ulty  manoeuvres,  such  as  extreme  abduction  or  elevation  of 
the  arm,  rotation,  and  circumduction;  in  others  again  apparently  by 
direct  compression  of  the  vessel  against  the  underlying  bone,  as  by  the 
booted  heel  in  the  axilla,  or  possibly  by  the  thumbs. 

Leaving  aside  the  earlier  cases  in  which  &ulty  methods  no  longer  in 
nse  were  employed,  and  those  old  dislocations  in  which  the  relations 
and  connections  had  been  permanently  changed  by  fibrous  or  bony 
tissue  of  new  formation,  it  becomes  evident  that  in  dislocation  of  the 
shoulder  the  accident  is  most  to  be  apprehended  when  the  elbow  is 
raised  in  abduction  to  the  height  of  the  shoulder,  or  is  carried,  as  in  Gal- 
lender' s  and  Weir's  cases,  across  the  chest  and  £ace  in  a  wide  movement 
of  circumduction;  and  for  this  reason,  that  in  these  movements  the  dis- 
'located  head  of  ^e  bone  is  turned  downward  into  the  axilla,  and  the 
vessels  which  lie  upon  its  inner  side  are  pressed  dovm  before  it  and 
forcibly  put  upon  the  stretch,  while  those  branches  which  run  almost 
directly  outward,  the  subscapular  and  circumflex,  and  are  fixed  to  the 
tissues  amid  which  they  branch,  are  directly  and  forcibly  elongated. 
Although  in  dislocation  inward  the  limb  is  shortened  by  being  ab- 
ducted, yet  the  arten*  is  not  thereby  relaxed,  but,  on  the  contrary,  is 
still  further  stretched  around  the  head  of  the  bone.  Jossel,^  in  a  recent 
case  in  which  death  was  caused  bv  associate  injuries,  found  the  '^  nerves 
of  the  brachial  plexus,  especially  the  circumflex  nerve  and  the  sub- 
scapular artery,  greatly  stretched  by  the  head  of  the  humerus;''  and, 
according  to  Korte,'  he  found  in  another  case  of  recent  dislocation  the 
subscapular  artery  torn. 

In  some  of  the  cases  in  which  it  is  certain  or  probable  that  the  injury 
to  the  vessels  was  inflicted  at  the  moment  of  dislocation,  it  is  noted  that 
the  latter  was  produced  while  the  arm  was  widely  abducted — that  is, 
under  circumstances  in  which  the  head  of  the  humerus  would  be  driven 
downward  and  inward. 

If  the  dislocation  is  an  old  one,  and  especially  if  there  has  been 
much  inflammatorv  reaction,  and  tlie  vessels  have  become  lirmlv  adher- 
ent  to  the  bone  or  embedded  in  unyielding  cicatricial  tissue,  the  lia- 
bilitv  to  rupture  is  increase<l,  because  of  the  li>ss  of  elasticity  occasioned 
by  tlie  latter  condition,  and  because  of  the  limitation  of  the  strain  to 
a  shorter  segment  of  the  vessel  in  the  former.  If,  in  addition,  the 
distensibility  of  the  vessel  has  been  further  reduceil  by  atheroma,  the 
danger  is  still  greater;  and  this  last  predispi>sing  i^use  may  properly 
be  deemed  sutHcient  to  load  to  the  rupturt\  oven  when  the  traction  is 
slight  and  the  maniT?uvres  are  i\>nfint\l  within  a  narrow  mnge. 

•  J..s5el:  IVnt^che  Zoitfchrift,  l-^vi.  vol.  liii.p.  177. 
-  Ki-ne:  Loc.  cit..  p.  (*10. 
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The  symptoms  at  the  beginning  present  two  widely  different  forms; 
in  one,  the  less  common,  a  tamor  presenting  many  of  the  signs  of  an 
encysted  anearism  appears  in  the  axilla  a  few  days  or  weeks  after 
the  reduction,  and  increases  in  size  rather  rapidly;  if  not  saccessfully 
treated,  it  soon  involves  the  skin  and  ruptures  externally. 

In  the  other  form,  the  more  common,  a  diffused  fluctuating  swelling, 
without  bruit  or  pulsation,  appears  immediately,  or  within  a  few  hours, 
in  the  axilla,  raising  the  pectoral  and  deltoid  muscles,  or  is  perhaps 
most  prominent  posteriorly,  and  in  most  cases  promptly  reaches  a  large 
size,  even  that  of  the  adult  head  (Lister);  the  radial  pulse  sometimes 
persists.  The  only  exception  to  rapid  growth  among  the  recorded  fatal 
cases  is  Korte's  third  case,^  in  which  the  extra vasated  blood  disap- 
peared slowly,  leaving  a  firm,  non-pulsating  lump,  as  large  as  a  wal- 
nut, in  the  course  of  the  axillary  artery,  which  a  surgeon  supposed  to 
be  a  lymphatic  gland,  and  undertook  to  extirpate  nearly  five  months 
after  the  accident.  It  proved  to  be  an  aneurism  containing  much  strati- 
fied clot;  the  axillary  artery  was  tied  above  and  below,  and  the  patient 
died. 

In  several  cases  the  patients  died  promptly  after  the  accident,  some- 
times after  profound  syncope,  sometimes  after  a  short  period  of  appar- 
ent well-being,  with  symptoms  of  shock  or  acute  anaemia.  In  two, 
which  finally  ended  in  recovery,  the  patients  were  at  first  greatly  pros- 
trated, and  death  by  syncope  threatened.  In  another  gangrenous 
emphysema  developed  in  the  arm,  and  the  patient  died  forty  hours 
after  the  reduction.  In  this  case  the  inner  and  middle  coats  of  the 
artery  were  torn  across  ^'  just  beyond  the  point  of  origin  of  the  dorsal 
scapular  branch."  The  radial  pulse  was  at  first  perceptible,  but  had 
ceased  the  next  morning. 

In  most  of  the  others  the  swelling  increased,  and,  in  a  longer  or 
shorter  time,  ruptured  spontaneously,  or  was  theatening  to  rupture 
when  operative  interference  (puncture,  incision,  or  ligature  of  the  sub- 
clavian) was  resorted  to.  The  longest  period  was  in  Bellamy's  case, 
six  months  after  reduction,  and  even  in  this  case  the  first  hemorrhage 
occurred  fiv^e  weeks  after  reduction. 

In  eight  cases  that  recov^ered  without  operation,  the  swelling  subsided, 
and  the  ecchyraosis  was  slowly  absorbed.  Probably  in  some  of  them 
the  vessel  injured  was  one  of  the  branches  of  the  axillary  artery,  but 
in  at  least  one  (Sands)  the  injury  was  certainly  of  the  artery  itself. 

In  the  three  cases  in  which  rupture  of  the  vein  alone  was  demon- 
strated post  mortem  (Froriep,  Weir,  Price),  the  patients  died  promptly, 
in  an  hour  and  a  half,  five  hours,  and  on  the  following  day  respectively. 

The  histories  show  that,  although  the  diagnosis,  so  far  as  the  general 
nature  of  the  accident,  rupture  of  a  bloodvessel,  is  concerned,  does  not 
long;  remain  obscure,  the  identity  of  the  injured  vessel  cannot  always 
be  determined.  If  the  tumor  pulsates,  the  diagnosis  of  rupture  of  an 
artery  may  be  made;  and  if,  in  addition,  the  radial  pulse  is  present,  it 
is  extremely  probable  that  the  injured  vessel  is  not  the  main  artery, 
but  that  one  of  its  branches,  probably  the  subscapular  or  circumflex, 

1  Kiirte :  Loc.  cit.,  p.  686. 
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has  been  ruptured  or  torn  off  at  its  origm.  Beyond  this  it  does  Dot 
aeem  at  present  possible  to  go  with  much  certainty,  although  the  great 
prepnoderance  of  arterial  lesious  in  the  knowu  cases — 26  out  of  29 — 
makes  it  highly  probable  in  auy  given  case  that  an  artery  and  not  the 
axillary  vein  has  been  torn. 

The  temtinalioiu  were  as  follows:  16  recoveries,  32  deaths,  and  in  1 
(Green's)  the  result  is  unknown;  21  received  no  operative  treatment; 
of  these  6  recovered  and  15  died.'  In  16  the  subclavian  was  tied, 
with  6  recoveries,  8  deaths,  and  1  unknown  result.  In  1  a  cure  was 
effected  by  digital  pressure  on  the  subclavian,  and  in  1  by  stuffing  the 
cavity  with  gauze  (ant.  circumrtex).  In  6  an  incision  was  made  in  the 
axilla,  and  Uie  artery  tied  above  and  below  the  point  of  rupture;  all 
died.  In  4  the  limb  was  disarticulated ;  1  recovery,  3  deaths.  The 
treatment  in  the  cases  that  recovered  without  operation  was  simply 
compression  of  the  swelling  and  immobilization  of  the  arm,  with  the 
application  of  tee  in  Malgaigue's,  and  compression  of  the  subclavian 
artery  in  Agnew's. 

In  drawing  inferences  from  these  results,  it  must  be  borne  in  mind 
that  in  many  of  the  cases  in  which  operations  were  undertaken  non- 
operative  treatment  had  previously  been  employed,  and  had  resolted 
in  a  condition  that  made  an  operation  necessary.  Thus,  using  only 
those  cases  in  which  the  record  is  sufficiently  detailed,  of  the  17  cases 
of  ligature  or  compression  of  the  subclavian,  in  10  the  operation  was 
done  after  the  lapse  of  several  weeks  or  even  months,  in  1  on  the  third 
day,  in  1  on  the  tenth  day,  and  in  5  the  length  of  the  interval  is  not 
knowu.  Of  the  4  disarticulations,  in  1  the  operation  was  at  a  late 
date,  in  1  five  days  after  the  accident,  and  in  2  unknown.  Of  the  6 
treated  by  incision  and  double  ligature  of  the  axillary  artery,  the  opera- 
tion was  done  promptly  in  2,  and  after  a  long  interval  In  4.  Conse- 
fiuently,  the  results  of  nonnsperative  treatment  may  be  ttibulated  as 
follows:  Of  37  patients,  6  recovered,  15  died,  and  16  (with  10  deaths) 
subsequently  underwent  operation,  either  because  death  by  hemorrhage 
threatened  or  because  of  the  existence  of  a  growing  aneurism.'  A 
fair  inference  from  the  reported  cases  is  that  conservative  treatment 
may  properly  be  tried  at  first,  but  should  not  be  prolonged  if  the 
symptoms  do  not  promptly  yield ;  and,  secondly,  that,  in  case  of  resort 
to  operation,  ligature  of  the  subclavian  artery  or  disarticulatioo  at 
the  shoulder  is  to  be  preferred  to  incision  of  the  sac  and  double  liga^ 
ture  of  the  artery.  It  is  not  easy  to  understaud  why  ligature  of  the 
artery  above  and  below  has  been  so  uniformly  fatal,  and  uotwith- 
stauding  the  record  I  should  prefer  it  to  disarticulation,  and  perhaps 
even  to  ligature  of  the  subclavian. 

Experience  with  arteries  wounded  under  other  conditions  has  shown 
that  they  will  sometimes  quite  readily  heal,  or  the  opening  made  into 
them  will  close,  under  pressure  accurately  made  at  the  point  of  injury, 
and  it  would,  therefore,  be  proper  to  attempt  to  treat  this  injury  by 
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direct,  limited  pressure.  Whether  or  not  it  would  be  possible  to  recog- 
nize the  wounded  point  and  make  eflBcient  pressure  directly  upon  it 
cannot  be  said,  since  the  attempt  does  not  appear  to  have  been  made. 
In  default  of  such  limited  pressure,  general  compression  of  the  swell- 
ing in  the  axilla  seems  to  be  the  only  resource  short  of  operation.  The 
common  treatment  of  ruptured  artery,  incision  and  douole  ligature  of 
the  vessel,  was  immediately  resorted  to  in  only  two  of  these  cases; 
both  were  promptly  fatal. 

In  the  reduction  of  recent  dislocations,  these  accidents  show  that 
abduction  of  the  arm  especially  should  be  avoided,  as  also  circumduc- 
tion, violent  traction,  and  rough  pressure  in  the  axilla.  Kocher's 
method  by  manipulation  appears  well  adapted  to  avoid  the  danger. 
It  is  also  to  be  remembered  that  the  injury  to  the  vessel  may  be  caused 
by  the  dislocation  itself,  and  its  symptoms  may  be  masked  by  the  swell- 
ing commonly  present  during  the  first  few  days. 

In  old  dislocations  the  probability  of  the  occurrence  of  the  accident 
is  increased  by  the  more  forcible  measures  usually  necessary  to  break 
up  the  adhesions  that  bind  the  bones  in  their  new  relations;  and,  while 
it  may  be  proper  in  many  cases  to  make  the  attempt  to  restore  the  limb 
to  usefulness,  the  possibility  creates  another  reason  for  abstention  when 
the  patient  is  old,  the  duration  of  the  dislocation  long,  and  the  adhe- 
sions firm.  Even  a  dislocated  arm  may  be  very  useful,  and  the  fatality 
of  this  accident,  more  than  70  per  cent,  of  deaths,  may  well  cause  the 
surgeon  to  hesitate  to  incur  the  risk  merely  for  the  sake  of  ameliorating 
a  condition  which  does  not  endanger  life  and  is  quite  compatible  wit£ 
activity  and  usefulness. 

Injuries  to  Nerves.  These  also  have  been  far  more  frequently 
observed  at  the  shoulder  than  elsewhere,  and  there  is  the  same  diflB- 
culty  in  many  of  the  recorded  cases  in  determining  whether  the  injury 
was  caused  by  the  dislocation  or  by  the  manoeuvres  employed  to  effect 
a  reduction. 

The  injury  may  consist  in  direct  compression  of  the  nerve  against 
the  bone,  as  in  attempted  reduction  by  the  method  of  the  door  or 
ladder  or  by  the  heel  in  the  axilla,  or  in  forcible  elongation  or  com- 
plete rupture  of  the  nerve  by  traction  upon  the  limb,  or  such  change 
in  its  position  that  the  nerve  is  stretched  around  the  head  of  the  bone, 
or  in  avulsion  of  the  nerve  from  the  spinal  cord.  As  the  autopsies 
are  few  in  number  our  knowledge  of  the  lesions  is  mainly  clinical.  In 
a  case  quoted  in  the  preceding  section,  one  of  rupture  of  the  brachial 
artery  near  the  elbow,  the  median  nerve  was  also  ruptured;  and  this 
double  injury  has  been  several  times  encountered  in  compound  dislo- 
cation of  the  elbow. 

In  a  case  reported  by  Flaubert,^  and  mentioned  above  in  the  section 
on  Emphysema,  a  dislocation  of  the  left  shoulder  five  weeks  old  in  a 
very  stout  woman  aged  seventy  years,  reduction  was  accomplished  with 
difficulty  after  prolonged  traction  upon  the  arm  by  eight  assistants. 
Beside  the  emphysema  extending  over  the  neck  and  back,  there  were 

1  Marchand :  Loc.  dt.,  pp.  25,  67. 
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syncope  lasting  an  hour,  cloudiness  of  vision,  paralysis  of  the  riffht  arm, 
and  left  hemipl^ia  with  loss  of  sensibility  in  the  left  arm  bat  widi 
piun  referred  to  it.  Thirtynsix  hours  later  there  was  sharp  pain  in 
the  back  of  the  head  and  neck  and  in  the  ears;  pain  also  m  the  left 
thigh,  in  which  sensation  was  better  than  in  the  rieht;  the  left  arm 
was  insensitive,  without  pain,  and  motionless;  the  right  arm  nomb  and 
somewhat  weakened;  pulse  rapid,  skhi  warm.  The  next  day  the 
pupils  were  dilated  ana  did  not  respond  to  light.  On  the  seventeenfh 
day  the  respiration  was  embarrassed,  the  skin  hot,  pulse  rapid,  prostra- 
tion great;  and  on  the  nineteenth  day  death.  The  autop^  showed  the 
lower  four  pairs  of  the  brachial  plexus  on  the  left  side  to  nave  been  torn 
away  from  the  spinal  cord;  their  torn  ends  plainly  showed  the  delioato 
filaments  by  which  they  took  their  origin,  and  the  ganglions  on  the 
posterior  roots  could  be  distinguished.  The  first  pair  had  suffered  no 
mjury.  The  spinal  dura  mater  was  of  a  dark  brown-red  color,  and 
the  cord,  at  the  point  where  the  nerves  had  been  torn  away,  was 
changed  into  a  readish-brown  pulp  in  which  the  gray  and  white  sab- 
stances  seemed  mingled. 

The  two  following  cases  recorded  by  Flaubert^  bear  a  dose  resem- 
blance clinically  to  this  one. 

In  a  man,  fifty  years  old,  with  a  dislocation  of  the  shoulder  dating 
from  a  fortnight  before,  traction  by  three  assistants  caused  numbness 
and  pain  in  the  hand  and  wrist;  a  second  attempt,  with  six  assistants, 
instantly  caused  numbness  in  the  corresponding  leg,  and  the  reduction 
was  abandoned.  The  following  night  there  was  sharp  pain  in  the 
lower  cervical  vertebne,  subsequently  extending  to  the  dorsal  r^on* 
The  arm  remained  almost  completely  paralyzed. 

A  dislocation  of  the  shoulder  seven  weeks  old  in  a  woman  sixty-four 
years  of  age  was  reduced  by  traction  made  by  five  assistants.  At  the 
moment  of  reduction  the  patient  felt  a  sort  of  rupture  at  the  wrist^ 
followed  by  a  quivering  that  extended  to  the  lower  third  of  the  arm 
and  by  complete  hemiplegia  and  great  diminution  of  sensation  on  the 
same  side,  especially  in  the  arm.  The  lower  limb  regained  its  power, 
but  the  arm  remained  paralyzed  and  atrophied. 

In  other  cases  the  effects,  as  indicated  by  the  symptoms,  have  been 
limited  to  the  limb,  arm  or  leg,  or  to  portions  of  it. 

Erichsen*  quotes  from  Billroth  a  case  of  dislocation  of  the  shoulder 
of  nine  months'  standing  which  had  been  accompanied  by  partial 
paralysis  of  the  arm  and  some  atrophy.  The  reduction  was  followed 
by  total  paralysis.  Le  Bret*  reported  one  which  occupies  a  position 
intermediate  between  this  class  and  the  preceding:  a  soldier  dislocated 
his  right  shoulder;  reduction  was  immediately  made  by  traction,  and 
was  followed  by  paralysis  of  motion  in  the  entire  arm,  loss  of  sensa- 
tion below  the  elbow  and  on  the  right  side  of  the  neck,  and  by  ptosis 
and  dimness  of  vision  on  the  same  side.  In  most  of  the  more  recent 
reconled  cases  the  history  leaves  it  in  doubt  whether  the  paralysis  was 
caused  by  the  dislocation  or  by  the  reduction.     In  the  older  cases, 

1  Quoted  by  Malgalgne :  Loc.  cit..  pp.  158, 159. 

-  Erichsen  :  Sureery.  Am.  ed.,  vol.  i.  p.  415. 

3  Le  Bret :  Soc.  de  Biologle,  1854,  p.  IIU.    Quoted  by  Weir  Mitchell. 
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in  which  the  rough  method  of  the  door^  ladder,  or  ambi  was  employed 
for  reduction,  there  can  be  but  little  doubt  that  the  paralysis  was  com- 
monly caused  by  the  reduction.  At  the  shoulder  the  nerve  most 
frequently  affected  is  the  circumflex;  Marchand  thinks  this  nerve  is 
commonly  injured  by  the  dislocation,  the  others  by  the  reduction. 
Instances  of  injury  in  other  dislocations  than  those  of  the  shoulder  are 
rare.  Hutchinson^  describes  a  case  of  ischiatic  dislocation  of  the 
femur  reduced  by  manipulation  under  ether,  followed  by  complete 
anaesthesia  of  the  limb  below  the  knee  except  on  the  inner  side  of  it 
and  of  the  foot. 

Maclise^  gives  a  plate  of  dislocation  of  the  femur  backward  in  which 
the  sciatic  nerve  is  stretched  over  the  neck  of  the  bone;  and  he  says: 
^^  In  general  (in  dislocations  into  the  sciatic  notch)  the  great  sciatic 
nerve  is  bent  over  the  femur  and  put  on  the  stretch/^  .  .  .  **  I 
have  seen  it  so  situated  in  regard  to  the  head  of  the  femur  that  the 
reduction  could  not  possibly  (?)  have  been  effected  with  safety  to  that 
nerve.''  The  plate  apparently  represents  a  dislocation  produced  upon 
the  cadaver,  and  it  seems  probable  that  the  text  refers  to  dislocations 
similarly  produced.  I  have  known  of  only  one  clinical  case  in  which 
such  relations  of  the  parts  have  been  observed  (Quain's). 

Fracture.  Fracture  of  the  dislocated  bone  during  reduction  has 
occurred  in  dislocations  of  the  shoulder,  elbow,  and  hip,  and  not  only 
when  great  force  has  been  employed,  but  also  during  comparatively 
gentle  manipulations  to  flex,  abauct,  or  rotate  the  limb. 

At  the  shoulder  the  recorded  cases  appear  all  to  have  been  disloca- 
tions of  long  standing  in  elderly  people,  and  in  most  the  accident  was 
caused  by  forcible  rotation  during  traction.  Of  late  years  I  have 
heard  of  several  cases  of  fracture  in  comparatively  recent  dislocations 
caused  by  attempts  to  reduce  by  Kocher's  method.  The  fracture  is 
usually  at  or  just  below  the  surgical  neck. 

Several  authors  assert  that  the  ribs  have  been  broken  during  reduc- 
tion by  the  pressure  of  a  firm  axillary  pad  used  as  a  fulcrum,  and  also 
say  that  the  lip  of  the  glenoid  cavity  may  be  broken  during  reduction. 
In  Weir's  case,  quoted  on  page  435,  the  third,  fourth,  and  fifth  ribs 
were  broken  in  the  axillary  line,  apparently  by  pressure  of  the  heel. 

At  the  elbow  fracture  of  the  olecranon  has  been  frequently  caused, 
either  intentionally  or  by  accident,  in  the  reduction  of  old  dislocations. 
There  is  but  one  recorded  case  of  its  fracture  in  a  recent  dislocation, 
and  even  in  this  there  is  some  doubt  whether  the  fracture  had  not  taken 
place  before  the  reduction  was  attempted.* 

Markoe*  mentions  a  case,  apparently  unique,  of  fracture  of  the 
humerus  in  an  attempt  to  reduce  an  old  dislocation  of  the  elbow. 
^*  While  making  extension,  and  at  the  same  time  trying  to  flex  the 
forearm  on  the  arm,  the  humerus  gave  way,  and  a  very  oblique  frac- 
ture was  found  to  have  occurred  about  a  hand's  breadth  above  the 
joint." 

^  Hutchinson  :  Medical  Times  and  Gazette,  1866,  i.  p.  194. 
-  MacHse :  Dislocations  and  Fractures,  Plate  xxv.  rig.  2. 
^  Daueier,  in  Malgaigne  :  Loc.  cit.,  p.  146. 
*  Markoe :  Diseases  of  the  Bones,  p.  18. 
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In  dislocations  of  the  hip  the  femur  has  been  broken,  usually  at  the 
neck,  but  once  at  least  at  the  lower  end  of  the  shaft;  and  it  is  ^^^^^Jj^ 
by  some  that  the  rim  of  the  acetabulum  also  has  been  broken.  The 
accident  appears  to  have  been  due  not  to  traction,  but  to  efforts  BMide 
by  the  hanos  of  the  surgeon  to  change  the  position  of  the  limb,  rotor 
tion  or  abduction.  Although  the  force  thus  applied  is  slight  oomnaied 
with  that  developed  by  the  use  of  pulleys,  it  must  be  rememberea  that 
its  effect  is  greatly  increased  by  the  leverage  of  the  limb. 

Inflammation,  Suppuration,  Qangrene.  The  inflammatory  reactaon 
induced  by  a  dislocation  is  usually  moderate,  and  rarely  terminates  m 
suppuration;  and  when  excessive  reaction  does  follow  tne  reducti<m  of 
a  recent  dislocation,  it  is  not  always  possible  to  determine  whether  the 
original  traumatism  or  the  reduction  is  responsible  for  it.  In  dislooar 
tions  of  long  standing  this  difficulty  does  not  exbt^  for  the  primaiy 
reaction  has  completely  subsided,  or,  if  persistent,  has  become  moderate 
and  chronic  before  the  reduction  is  attempted,  and  its  renewal  or  exacer- 
bation is  plainly  due  to  the  interference. 

The  inflammation  may  be  due  to  the  direct  pressure  of  the  apparatus 
used  for  making  traction,  or  to  laceration  of  the  parts  about  the  affected 
joint;  the  latter  is  the  more  dangerous  because  of  the  probability  that 
the  inflammation  and  suppuration  may  extend  to  the  cavity  of  the 
joint,  but  the  former  also  nas  proved  fatal. 

Of  the  other  form,  laceration  of  the  parts  about  the  affected  joints 
the  following  case  is  an  example.  It  was  under  the  care  of  Malgai^e^ 
is  briefly  referred  to  by  him,^  and  is  reported  in  full  by  Parmentier.' 
A  man,  thirty-four  years  old,  with  an  intracoracoid  dislocation  of  six 
months'  standing.  Three  attempts  to  reduce  were  made,  the  traction 
in  the  last  amounting  to  more  than  four  hundred  pounds,  and  the  head 
of  the  bone  being  brought  almost  back  to  its  place,  but  an  attempt  to 
force  it  into  place  by  lateral  traction  with  a  bandage  failed  and  even 
lacerated  the  skin  on  the  posterior  margin  of  the  axilla.  On  the  fifth 
day  after  the  last  attempt  the  patient  complained  of  jmin  in  the  axilla, 
and  the  following  day  became  delirious,  and  a  large  quantity  of  pus 
escaped  through  the  laceration  of  the  skin;  trismus  and  tetanus  fbl- 
lowed,  and  death  two  days  later. 

The  autopsy  showed  abscesses  under  and  behind  both  pectoral  mus- 
cles, in  the  substance  of  the  coraco-braehialis  and  along  its  under  sur- 
face, and  communicating  with  the  new  articular  cavity  through  a  rent 
in  its  capsule. 

The  following  case,  reported  by  Mr.  Jonathan  Hutchinson,*  is  even 
more  striking.  An  elderly  woman,  drunk,  was  admitted  with  a  dislo- 
cation into  the  axilla;  an  attempt  to  reduce  failed.  The  next  day  she 
said  the  shoulder  had  been  dislocated  for  several  years,  but  she  was  not 
believed,  and  reduction  was  again  attempted  with  the  aid  of  chloro- 
form by  moderate  manual  traction  directly  outward  and  the  knee  in 
the  axilla  as  a  fulcrum;  the  attempt  was  (continued  for  ten  minutes. 
Great  inflammation  followed,  the  joint  su])])urated,  and    the   patient 

1  Malgaigrne :  Loc.  clt.,  p  1C8.  2  Parmentier  :  Bull,  de  la  Soc.  Anatomioue    laso  r.  9n9 

•  Hutchinaon  :  Medical  Times  and  Gazette,  1866.  vol.  i.  p.  304.  ^umique,  1S52,  p.  802. 
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died.  The  autopsy  showed  a  new  articular  cavity  formed  below  and 
in  front  of  the  glenoid  cavity.  The  soft  tissues  of  the  joint  were 
wholly  destroyed  by  suppuration,  and  every  trace  of  cartilage  removed. 

An  experience  of  Broca's  shows  that  an  unfortunate,  even  fatal, 
result  may  follow  an  apparently  judicious  and  moderate  attempt  at 
reduction. 

The  patient,*  a  coachman,  thirty-nine  years  old,  entered  the  hospital 
for  treatment  six  months  after  he  had  dislocated  his  left  hip.  Trac- 
tion to  the  amount  of  more  than  five  hundred  pounds  was  made  with 
Mathieu^s  apparatus  without  success,  and  the  attempt  was  not  repeated. 
Xo  ill  result  appearing,  the  patient  was  discharged  at  the  end  of  a  week. 
A  fortnight  later  he  was  admitted  to  another  hospital  with  considerable 
swelling  of  the  hip  and  peritonitis,  and  died  on  the  following  day. 
The  autopsy  showed  a  collection  of  pus  occupying  the  old  and  new 
articular  cavities,  filling  the  external  iliac  fossa,  infiltrating  the  gluteus 
medius,  and  in  contact  with  the  entire  surface  of  the  internal  and  exter- 
nal obturators  and  with  the  obturator  foramen;  also  a  generalized  peri- 
tonitis, much  more  marked  in  the  true  pelvis  than  elsewhere.  The 
course  of  the  lesion  was  thought  to  have  been:  inflammation  of  the 
new  joint,  extension  to  the  old  one,  then  to  the  obturator  internus,  and 
finally  to  the  peritoneum.  It  was  thought  probable  that  the  patient 
had  resumed  work  immediately  after  leaving  the  hospital,  and  that  this 
untimely  use  of  the  limb  had  provoked  the  suppuration. 

In  a  few  recorded  cases  the  inflammatory  reaction  was  so  severe  that 
the  limb,  or  the  affected  segment  thereof,  became  gangrenous.  Dupuy- 
tren^  reported  a  case  in  which,  after  reduction  of  a  dislocation  of  the 
thumb  by  long  and  violent  efforts,  the  thumb  became  gangrenous  and 
separated  at  the  metacarpo-phalangeal  joint. 

These  cases  are  to  be  distinguished  from  those  in  which  gangrene 
has  been  caused  by  injury  to  the  vessels  or  nerves,  as  in  La  Motte's 
case,^  Weir's  first  case  quoted  in  Chapter  XXXIII.,  page  434,  and 
probably  in  Delagarde's,*  in  which,  after  reduction  of  an  old  dislocation 
of  the  shoulder,  abscesses  and  points  of  gangrene  formed  in  the  limb 
and  rendered  amputation  at  the  shoulder  necessary. 

Persistent  oedema  of  the  limb,  a  condition  resembling  elephantiasis, 
has  been  observed  in  a  few  cases  in  which  unsuccessful  attempts  had 
been  made  to  reduce  old  dislocations,  apparently  the  result  of  inter- 
ference with  the  venous  flow.  In  a  case  of  Malgaigne's,  quoted  by 
Velpeau,^  the  oedema  of  the  arm  disappeared  simultaneously  with  the 
development  of  numerous  varicose  veins  in  the  arm  and  shoulder. 

Ssrncope  and  Sudden  or  Early  Death ;  Fat  Embolism.  Beside  the  numer- 
ous cases  already  quoted  in  this  chapter  which  show  the  dangers  to  the 
life  of  the  patient  that  may  arise  in  the  course  of  an  attempt  to  reduce 
u  recent  or  an  old  dislocation,  there  are  still  others  which  indicate  that 

»  Reported  by  Tillaux  In  Bull,  de  la  Soc.  de  la  Chlr.,  1868,  vol.  Ix.  p.  266. 

2  Dupuytren:  Quoted  by  Marehand.  loc.  elt.,  p.  129. 

3  La  Motte  :  Traits!'  de  Chirur^e.  vol.  iv  p.  S43. 

*  Delagarde :  St  Bartholomew's  HoBpital  Reports,  vol.  Iv.  p  89. 
^  Marcband .  Loc.  eit.,  p.  131. 
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life  may  be  seriously  threatened^  or  even  destroyed^  by  other  aocidents 
or  complications  than  the  rupture  of  important  vessels  or  nerves  or 
excessive  reaction  and  suppuration.  In  some  of  the  fatal  cases  the 
fetilure  to  make  an  autopsy  leaves  the  cause  of  death  obscure^  but  the 
symptoms  point  to  rupture  of  a  vessel  as  a  possible  cause. 

E.  BoeckeP  has  reported  a  case  the  autopsy  of  which  suggests  another 
explanation^  not  only  of  some  of  the  deaths  by  syncope^  but  also  of 
some  attributed  to  the  anaesthetic. 

The  patient  was  a  man  fifty  years  of  age^  with  a  recent  ilio-pabic 
dislocation^  who  was  brought  to  the  hospital  after  an  unsuccessful 
attempt  to  reduce.  Chloroform  was  given  and  reduction  made  in  seven 
minutes;  the  patient  grew  pale^  his  respiration  weakened  and  promptly 
stopped.  The  autopsy  showed  the  heart  to  be  atrophied^  both  pulmon- 
ary arteries  plugged  by  non-adherent  clots^  rounded  like  embon,  in  the 
medium-sized  branches  and  those  of  the  third  and  fourth  order^  and 
also/o^  embolism  of  the  lungs  very  widespread  and  intense.  The  iliac 
and  femoral  veins  were  free^  but  there  was  a  thrombus  in  the  popliteal 
vein  from  which  it  was  thought  those  in  the  pulmonary  arteries  had 
been  broken  off. 

Before  the  use  of  anaesthetics,  in  the  times  when  muscular  resolution 
was  sought  to  be  obtained  by  measures  which  depressed  and  weakened 
the  patient,  and  when  the  efforts  to  reduce  were  made  with  great  vio- 
lence and  sometimes  prolonged  for  hours,  exhaustion  of  the  patient 
habitually  followed,  and  death  was  sometimes  the  consequence. 

Death  by  the  action  of  an  anoBsthetic,  especially  chloroform,  is 
thought  to  occur  in  a  larger  proportion  of  cases  of  reduction  of  dislo- 
cation than  of  other  operations,  but  no  satisfactory  explanation  of  the 
greater  risk,  if  it  actually  exists,  has  been  given.  Of  134  cases  of 
death  by  an  anaesthetic  collected  by  MarchanJ,  in  17  the  operation  was 
the  reduction  of  a  dislocation;  of  these  11  were  of  the  shoulder,  3  of 
the  hip,  and  1  each  of  the  knee,  elbow,  and  thumb. 

^  E.  Boeckel:  Mort  subite  par  embolics  pulmonairvs,  simulant  la  mort  iiar  )c  chloroform  apr^i 
r<^uctiou  d'une  luxation  de  la  culssc.    Rev.  dcs  Sclei.ces  MM.,  Oct.  15,  18S1,  p.  C37. 
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CONGENITAL*  DISLOCATIONS. 

Under  the  term  non-traumoiic  may  be  included  all  dislocations 
which  exist  at  birth  {congenital),  although  it  is  claimed  that  some  of 
them  are  due  to  violence  inflicted  upon  the  foetus  in  utero,  or  even 
during  delivery,  and  those  which  appear  subsequent  to  birth  as  the 
result  of  non-tramnatic  changes  in  one  or  more  of  the  constituent  parts 
of  the  joint  ^  spontaneous,'^  '^symptomatic,*'  'inflammatory," 
''paralytic,"  "myopathic,"  "chronic,"  "tardy,"  "dislocation  by 
distention,"  "  by  relaxation,"  "  by  destruction,"  "  by  deformity"), 
and  those  which  may  be  reproducea  at  will  by  the  individual,  "  vol- 
untary." 

The  existence  of  dislocations  (at  least  of  the  hip)  in  the  new-born 
child,  and  their  non-traumatic  character,  have  been  recognized  since 
the  earliest  times,  but  the  accurate  study  of  the  subject  may  be  said  to 
have  begun  in  1818,  with  Schreger,  who  examined  post  mortem  two 
specimens  in  a  girl  two  and  a  half  years  old  and  a  woman  of  forty- 
eight.  A  few  years  later,  1826,  Dupuytren  brought  the  subject  before 
the  Academic  des  Sciences,  and  called  attention  especially  to  the  facts 
that  the  affection  was  often  inherited,  and  often  bilateral.  Since  then 
the  subject  of  congenital  dislocation  of  the  hip  has  been  actively  studied 
by  many,  and  the  similar  but  much  rarer  affections  of  other  joints  have 
received  due  attention. 

Statistics.  Dislocations  have  been  observed  at  birth  in  many  joints, 
but  not  only  do  those  of  the  hip  far  exceed  all  others  in  number,  but 
the  latter  are  actually,  as  well  as  relatively,  so  rare  that  their  statistics 
have  not  much  value.  Next  to  that  of  the  hip  the  most  common  dis- 
location is  apparently  of  the  shoulder,  and  then  that  of  the  head  of  the 
radius.  Kronlein  says  that  the  records  of  Von  Langenbeck's  Poly- 
clinic show  90  congenital  dislocations  of  the  hip,  5  of  the  shoulder,  2 
of  the  head  of  the  radius,  and  1  of  the  knee.  It  is  not  exceptional  to 
find  several  dislocations  present  in  an  individual,  or  one  or  more  dislo- 
cations associated  with  such  congenital  defects  as  spina  bifida,  club- 
foot, ventral  hernia,  encephalocele,  and  exstrophy  of  the  bladder. 

As  will  appear  in  studying  the  etiology  of  this  affection,  the  statistics 
of  congenital  dislocation  of  the  hip  include  cases  widely  different  in 
their  origin,  and  even  some  which  are  acquired  and  not  congenital, 
that  is,  some  which  have  been  produced  during  the  first  few  months  of 
life,  perhaps  before  the  patient  began  to  walk,  by  the  unopposed  action 
of  certain  groups  of  muscles  after  paralysis  of  others.     It  seems  prob- 

1  The  use  of  the  term  congenital  to  classify  certain  dislocations  Is  objectionable  for  several 
reasons,  which  will  appear  in  the  course  of  the  discussion  of  the  subject.  It  includes  forms 
that  radically  differ  in  their  etiology  and  pathology,  but  as  these  forms  cannot  well  be  distin- 
guished from  one  another  during  life,  a  classification  based  upon  other  points  cannot  be  realized 
In  practice,  but  must  be  confined  to  the  dead-house  and  museum. 
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able^  however^  that  the  error  thus  arising  is  not  a  large  one,  but  stiU, 
for  this  and  for  other  reasons,  I  shall  here  quote  only  the  more  reoent 
statistics,  believing  them  to  be  the  most  nearly  correct.  These  are 
Drachmann's,^  Pravaz's.  (quoted  by  Kronlein),  and  Kronlein's.' 


Congenital  Dislocations. 


■ 

Period. 

Cases,  i 

1 

Male. 

Female. 

Single. 

» 

Left.     Right. 

Doable. 

DnchmAnn   . 

1865-1880 

77 

10 

67 

24 

24 

••• 

99 

PntVAx    .... 

1868-1878 

107 

11 

96 

27 

29 

••• 

51 

Kranldn 

1875-1880 

90      1 
274 

H 

76 

82           22 

1 

5 

iBl 

Total    . 

85 

289 

88 

75 

5 

111 

PrahlV  are  not  given  in  sufficient  detail  to  be  included  in  the  table; 
they  comprise  18  cases;  3  were  males,  15  females,  making  with  those 
in  the  table  a  total  of  292,  of  which  38  were  males,  13  per  cent.,  and 
254  females,  87  per  cent.  Angot^  says  that  of  about  20  cases  observed 
by  him  at  the  Uopital  dee  Eufants  malades  in  1882,  all  were  mis. 
Of  11  cases  of  congenital  dislocation  of  the  knee  collected  by  Hibon,* 
7  were  girls,  3  boys,  and  in  1  the  sex  was  not  recorded;  of  these,  3, 
1  girl  and  2  boys,  were  stillborn,  and  presented  other  very  marked 
deformities. 

Etiology.  The  discussion  of  this  branch  of  the  subject,  which  was 
taken  up  with  much  interest  after  the  publication  of  Dupuy trends 
memoir,  was  not  fruitful  of  positive  results  because  of  the  lack  of 
anatomical  material  and  minute  examination,  and  of  failure  distinctly 
to  discriminate  between  different  forms  and  between  the  original  bony 
defects  and  the  changes  pn^iiced  by  the  long  use  of  the  deformed  limb. 
Since  the  affection  is  one  which  often  escapes  recognition  until  the  child 
begins  to  walk,  it  was  sometimes  confounded  with  dislocations  result- 
ing from  infantile  paralysis,  and  as  it  is  one  which  does  not  destroy 
life  the  opportunities  for  direct  anatomical  investigation  were  almost 
entirely  restricted  to  two  classes  of  cases,  the  stillborn  and  those  that 
died  shortly  after  birth  in  consequence  of  other  important  congenital 
defects,  and  those  in  which  the  original  changes  had  been  masked  or 
supplemented  by  subsequent  ones  produced  by  the  farther  displacement 
of  the  head  of  the  femur  and  its  abnormul  relations  to  the  adjoining 
parts.  In  the  former,  incorrect  inferences  were  drawn  from  the  asso- 
ciated defects,  as  when  the  irritation  of  an  over-full  urinary  bladder 
or  the  separation  of  the  symphysis  pubis  was  deemed  the  immediate 
cause  of  the  arrest  of  development  of  the  acetabulum ;  and  in  the  latter 
the  attention  was  led  far  astray  by  prominent  changes  in  the  bones. 

»  Drachmann  :  Schmidt's  Jahrbuch,  1881,  vol.  clxi.  p.  170. 

«  Kriiiileiu:  Deutsche  Chlrurgie.  Lief.  26,  p.  82. 

»  Prahl :  Inaug.  1)1h  Breslau.  1880.    Abst.  In  C^jntralblatt  fdr  Chir..  1881.  p.  67. 

*  Anpot :  Luxations  congonitales  de  la  hanche.    These  du  Paris,  1883.  p.  11. 

'^  ilibon  :  Luxations  congOnitales  du  tibia  en  avaut.    Thise  de  I'aris,  1H81,  p.  7. 
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The  history  of  the  theories  advanced  has  not  only  an  historical  value, 
but  it  serves  also  to  indicate  certain  varieties  and  prominent  features 
of  the  affection,  and  therefore  I  append  the  following  r^um6  made  by 
Kronlein.  It  must  be  remembered  that  most  of  the  theories  deal 
exclusively  with  dislocations  of  the  hip. 

1 .  The  so-called  congenital  dislocation  is  traumaiic,  and  arises  : 

a,  through  external  violence  acting  upon  the  foetus  in  utero,  or  through 
the  action  of  the  muscles  of  the  foetus  itself.  Hippocrates  and 
the  early  writers  held  that  mechanical  injuries  of  the  belly  of 
the  mother  could  produce  dislocation  in  the  foetus.  Cruveilhier 
did  not  entirely  reject  this  theory  in  some  cases.  Chatelain, 
Kleeberg,  Zielewicz,  even  specify  in  their  three  cases  the  injury, 
a  fall  in  the  seventh  month,  which,  in  their  opinion,  had  caused 
the  dislocation.  Chaussier  claims  even  that  a  dislocation  can 
be  caused  by  the  contraction  of  the  muscles  of  the  foetus,  and 
narrates  in  support  the  case  of  a  young  woman  who,  during  the 
ninth  month  of  pregnancy,  felt  on  three  occasions  such  violent 
movements  of  the  child  that  she  almost  became  unconscious. 
When  delivery  took  place  at  term,  the  child  had  a  complete 
dislocation  of  the  left  forearm. 

6,  dunng  delivery. 

Capuron  (1834)  held  that  some  congenital  dislocations  of  the 
hip  had  been  produced  during  delivery,  by  traction  with  the 
finger  on  the  groin  in  breech-presentations. 

2.  Congenital  dislocation  (of  the  hip)  is  a  spontaneous  dislocation,  and 
is  occasioned : 

a,  by  softening  and  laxity  of  the  ligamentous  portion  of  the  joint 
(S^dillot,  1836).  This  opinion  was  held  in  part  by  Stromeyer 
(1840). 

6,  byfcetal  hydrarthrosis  (Parise,  1842)  or  other  joint  affections,  such 
as  fungous  synovitis  with  effusion  (Verneuil  and  Broca),  or 
caries  and  destruction  of  the  capsule  (Morel  Lavall^,  Albers, 
Von  Aramon). 

3.  Congenital  dislocation  {of  the  hip)  is  due  to  the  peculiar  position  of 
the  lower  limbs  of  the  foetus  in  utero. 

a,  it  is  possible  that  in  the  strongly  flexed  position  of  the  hip  the  press- 
ure of  the  head  of  the  femur  upon  the  posterior  or  lower  por- 
tions of  the  capsule  may,  when  the  latter  is  abnormally  weak, 
cause  dislocation  (Dupuytren,  1826). 

6,  congenital  dislocation  of  the  hip  is  due  to  abnormal  adduction  of 
the  thigh  in  utero,  to  a  compressed  position  of  the  foetus  due  to 
deficiency  in  the  amount  of  the  amniotic  liquid  (Roser,  1864). 

4.  Congenital  dislocation  of  the  hip,  like  most  congenital  deformities 
of  the  joints,  such  as  club-foot,  wry  neck,  and  spinal  curvature,  is  the 
result  of  primary  muscxdar  contraction,  which  is  itself  to  be  regarded  as 
the  result  of  an  affection  of  the  central  nervous  system  (J.  Gn^rin, 
1840,  and,  following  him,  Chaussier,  Melicher,  Mercer-Adam,  Carno- 
chan,  Erichsen,  and  others). 

5.  Congenital  dislocation  of  the  hip  is  often  only  the  last  stage  of  a 
paralysis  and  consequent  atrophy  of  the  pelvi-trochanieric  muscles.    This 
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foetal  paralysis  leads  gradually  to  relaxation  of  the  ligaments,  and  thi% 
often  only  after  the  lapse  of  time,  and  especially  after  the  children  have 
b^un  to  walk,  and  by  the  action  of  the  weight  of  the  body^  to  dislo- 
cation (Verneuil,  1866).  This  theory  has  recently  (1878)  b^n  brought 
forward  again  by  some  of  YerneuiPs  pupils  (Reel us,  Dalbv),  and 
extended  to  congenital  dislocations  of  the  humerus  (Kirmisson). 
(Kronlein  in  this  fails  accurately  to  define  the  position  of  uie  sup- 

Jorters  of  this  theory.  Their  contention  is  not  so  much  that  congenitel 
islocations  are  thus  produced,  but  rather  that  some  so-called  congen- 
ital dislocations  originate  after  birth  in  a  paralysis,  and  are  mistakenly 
thought  to  have  b^n  congenital.  Beclus^  formulates  his  conclosions 
as  follows: 

a.  From  the  group  of  so-called  congenital  dislocations  paralytic  dis- 
locations must  henceforth  be  withdrawn. 

6.  These  dislocations  follow  '^  amyotrophies, '^  and  may  appear  at 
any  age,  although  they  have  rarely  been  seen  except  in  infancy. 

c.  For  their  production  two  conditions  are  necessary — atrophy  of  a 
muscular  group;  integrity  of  its  antagonists. 

d.  At  Uie  hip  the  iliac  dislocation  is  the  most  common.  It  is  due 
to  the  contraction  of  the  adductors,  which  is  unopposed  because  of  the 
atrophy  of  the  gluteal  and  pelvi-trochanteric  muscles.) 

6.  OongeniiaX  dislocaJUon  of  the  hip  is  due  in  moat  cases — and  these 
should  be  regarded  as  typical — to  a  defect  of  formation  or  developmenij 
which  prevents  the  joint  from  assuming  the  normal  shape.  This  very 
generally  held  theory  was  presented  by  Palletta,  and  then  taken  up 
and  specially  developed  by  Schreger,  Dupuytren,  Breschet,  Von  Am- 
mon,  and  others. 

Schreger  emphasizes  the  fact  that  so-called  congenital  defects  are  not 
produced  by  an  abnormal  change  in  pre-existing,  normally  formed  parts, 
but  are  due  to  defective  formation  or  arrest  of  development,  and  that 
is  especially  true  of  congenital  dislocations  of  the  hip.  Dupuytren  and 
Breschet  suggest  a  delayed  development  of  the  three  pelvic  bones  form- 
ing the  actebauliim.  Von  Ammon,^  in  his  remarkable  work,  expresses 
himself  very  clearly  concerning  congenital  dislocations,  which  he  terms 
dysarthroses  congenitoe,  ^^  Even  if  their  external  appearance,"  he 
says,  '^  corresponds  somewhat  with  that  of  dislocations  acquired  after 
birth,  yet  in  their  method  of  formation  they  differ  essentially  from 
them,  and  they  also  have  only  the  slightest  resemblance  to  those  sec- 
ondary dislocations  that  follow  joint  disease.  ...  In  many  cases 
there  is  in  part  the  greatest  certainty,  and  in  part  the  greatest  proba- 
bility, that  the  affection  depends  upon  an  arrest  of  the  constituent  parts 
of  the  joint  at  an  earlier  fcetal  stage  of  development.''  And  further,* 
*'  If  the  term  ^  luxatio'  is  in  general  understood  to  mean  the  slipping 
of  a  movable  bone  out  of  its  natural  joint  connections,  it  is  applicable 
only  with  the  greatest  restrictions  to  the  conjrenital  dislocations  in  ques- 
tion. .  .  .  There  are  cases  of  so-called  congenital  dislocation  in 
which  the  head  of  the  bone  has  never  loft  its  corresponding  joint  sur- 

1  Reclus:  Revue  Mensuelle  de  Med  ct  Chir.,  1878,  p.  8fS. 

2  Von  Ammon :  Die  angeboreneu  chirurglschen  Krankheiten  des  Mcuscbcn,  1842,  p.  9. 
5  Von  Ammon  :  Loc.  eit ,  p.  3. 
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face — thai  is,  has  never  been  dislocated,  but  rather,  on  the  contrary, 
has  never  been  in  normal  and  proper  relations  with  iU^  According 
to  Von  Ammon,  then,  a  congenital  dislocation  is  an  arrest  of  develop- 
ment. The  acetabulum  does  not  develop  into  the  usual,  symmetrically 
rounded,  deep  socket,  but  retains  its  earlier  saucer-shape;  while  the 
head  of  the  femur,  continuing  to  grow,  becomes  too  large  for  the  small 
acetabulum,  and  no  longer  suitable  to  lodge  in  it. 

Von  Ammon  recognized  not  only  this  typical  form  of  congenital 
dislocation  but  also  the  other  varieties  that  haa  been  described  by  other 
authors,  and  quoted  cases  and  reproduced  drawings  in  illustration  of 
them.  So  far  as  the  typical  form  is  concerned,  but  little  has  been 
added  since  his  time  to  our  knowledge  of  its  pathogeny,  and  that  little 
is  contained  in  a  paper  published  by  Grawitz  in  1878,  who,  by  micro- 
scopical examination  of  twelve  specimens  of  congenital  dislocation  in 
seven  new-born  children,  showed  that  the  arrest  of  development  con- 
sisted in  a  failure  of  the  Y-cartilage  of  the  acetabulum  to  carry  on  the 
growth  of  one  or  all  of  the  three  segments  of  the  os  innominatum. 
He  found,  in  his  first  case,  for  example,  the  acetabulum  only  as  large 
as  that  of  a  foetus  of  about  the  fifth  month,  and  the  Y-cartilage  broader 
than  usual  because  of  diminished  ossification  of  the  three  adjoining 
bones,  the  pubis,  ischium,  and  ilium.  The  cartilage  was  hyaline  and 
vascularized,  and  with  normal,  elongated  cells  containing  one,  two,  or 
three  nuclei.  On  comparison  with  sections  of  a  normal  pelvis  of  the 
same  size,  a  striking  difference  appeared  at  the  junction  of  the  bone 
and  cartilage.  The  formative  zone  in  all  three  epiphyses  was  very 
imperfect,  its  cells  scanty  and  widely  separated,  and  the  zone  of  cells 
arranged  above  one  another  in  rows  adjoining  the  line  of  ossification 
was  not  one-third  as  wide  as  it  normally  is,  and  the  arrangement  of  its 
cells  was  irregular  and  broken.  In  some  of  the  cases  the  Y-cartilage 
was  centrally  interrupted  by  an  interposed  wedge  of  embryonal  adipose 
tissue.  On  the  other  hand,  the  appearances  in  the  femur  were  those  of 
normal  growth,  except  in  one  case.  In  no  case  was  there  premature 
ossification  of  the  Y-cartilage,  such  as  had  been  alleged  shortly  before 
by  Dol linger^  in  explanation  of  the  same  affection. 

The  conclusion,  I  think,  cannot  be  avoided  that  while  in  a  limited 
number  of  cases  dislocations  existing  at  birth,  especially  in  joints  other 
than  the  hip,  may  have  been  caused  by  traumatism,  abnormal  position 
of  the  limb,  or  paralysis  in  the  manner  alleged  by  various  writers,  yet 
iu  the  great  majority  of  congenital  dislocations  of  the  hip  the  cause  is 
to  be  found  exclusively  in  arrest  of  development  of  the  acetabulum  by 
deficient  action  or  vitality  of  the  cells  of  the  Y-cartilage.  And  to  the 
testimony  in  support  of  this  opinion  furnished  by  anatomical  examina- 
tion of  specimens  may  be  added  that  drawn  from  clinical  observation, 
such  as  the  coexistence  of  other  deformities  due  to  arrest  of  develop- 
ment, the  frequency  of  double  and  multiple  dislocations,  the  inherited 
tendency  to  the  affection,  and  its  great  predominance  in  females. 

Many  of  the  congenital  dislocations  of  other  joints  than  the  hip  must 
also  be  regarded  as  due  to  defective  formation  of  the  corresponding 

1  Grawitz :  Virchow's  Archiv,  1878,  vol.  Ixxiv.  p.  1. 

2  DoUinger :  Arch.  fUr  klin.  Chirurgie,  1877,  vol.  xx.  p.  622. 
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bones,  but  the  defect  apparently  is  rather  a  malformation  than  the 
result  of  an  arrest  of  the  development  of  one  of  the  bones  ooDstitatiiiff 
the  joint.  At  the  elbow,  in  dislocation  of  the  head  of  the  radioB,  ihia 
bone  is  sometimes  found  relatively,  and  even  actually,  longer  tfaan  the 
ulna.  In  a  specimen  taken  from  an  adult,  pictured  by  Haniphr]^ 
(Fig.  234),  of  dislocation  of  the  head  of  the  radius  forwara  and 
upward,  there  was  anchylosis  of  the  joint  between  the  uLm  and 
humerus,  and  the  lower  third  of  the  ulna  of  the  other  arm  was  laokiiig. 

FlO.  284. 


Congenital  diilocatlon  of  Uie  head  of  the  imdim  upward  and  forward,  with 

growth  in  length. 

In  some  dislocations  of  the  knee  characterized  by  hypei^-extension  of 
the  leg  upon  the  thigh  the  cause  appears  to  have  been  muscular  con- 
traction. 

Of  the  other  etiological  varieties  that  have  been  asserted  to  exist, 
one  at  least  seems  to  have  been  proved  by  direct  examination  to  exist, 
that  in  which  the  dislocation  follows  distention  of  the  capsule  and 
ligaments  by  dropsy  of  the  joint  during  intra-uterine  life. 

Pathology.  The  opportunities  for  studying  the  pathology  of  congen- 
ital dislocations  other  than  those  of  the  hip  have  been  so  very  rare, 
and  the  study  of  those  that  exist  has  been  made  so  uncertain  by  the 
doubtfulness  of  the  diagnosis  in  some  and  the  difficulty  in  distinguish- 
ing between  primary  and  later  changes  in  others,  that  but  little  can  be 
positively  said  concerning  them.  In  stndyiug  specimens  of  dislocation 
of  the  hip  it  is  necessary,  as  Gurlt  pointed  out,  to  distinguish  between 
those  obtained  from  very  young  children  who  have  never  walked,  those 
from  older  children  whose  growth  was  not  completed,  and  those  from 
adults. 

Hip.  The  common  form  is  dislocation  upon  the  dorsum  of  the  ilium; 
the  only  exceptions,  and  they  are  extremely  rare,  are  upon  the  pubis 
and  into  the  obturator  foramen. 

In  the  new-born  child  with  a  dislocation  the  acetabulum  is  smaller 
and  flatter  than  normal,  and  is  continuous  by  its  flattened  posterior 
border  with  another  articular  surface  or  new  acetabulum  lying  above 
and  behind  the  original  one.  Usually,  too,  the  head  of  the  femur  is 
smaller  than  normal,  although  still  too  larj^e  for  the  acetabulum,  and 
the  neck  short  or  almost  absent;  sometimes  the  head  and  neck  together 
have  a  conical  pointed  form.     The  ligamentum  teres  is  long  and  flat- 

1  Humphry :  Medlco-Chlrurglcal  Transactions.,  vol.  xlv.  p.  Ii96. 
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tened,  the  capsule  is  complete,  and  embraces  both  the  old  and  the  new 
acetabulum.     The  microscopical  changes  have  been  described  above. 


btp,  alter  open lirn 


The  mechanism  of  the  alteration  seems  plain;  as  the  femur  and  its 
socket  originally  are  developed  out  of  one  continuous  strip  of  tissue,  they 
are  at  first  in  normal  relations  to  each  other,  but  when  the  development 
of  the  acetabulnm  goes  on  more  slowly  and  imperfectly  than  tliat  of 
the  head  of  the  femur  the  latter  becomes  relatively  too  lai^e,  and  being 
no  longer  firmly  held  in  place  it  is  gradually  drawn  backward  and 
upward  by  the  continuous  action  of  the  attachml  muscles,  the  twrre- 
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spoudiiig  edge  of  t!ie  capsule  is  pressed  away  from  the  cotyloid  border, 
und  a  new  articular  surface  is  formed  at  the  poiot  where  the  head  of 
the  femur  comes  to  rest.  Meanwhile,  the  defective  development  of  the 
origipal  acetabulum  persists,  and  its  variation  from  the  normal  is  proh- 
abiy  still  further  increased  by  the  absence  from  it  of  the  femur.  The 
remainiug  bones  and  the  muscles,  not  being  put  to  sufficient  use  to  feel 
the  effect  of  the  ehanged  relntions  in  the  joint,  suffer  no  change  unless 
involved  in  some  associated  defect  of  development. 

But  as  soon  as  the  child  begins  to  walk  this  change  in  the  relations 
the  bones  aud  niusoli>s  to  each  other  makes  itself  felt,  and,  as  the 

cal  developmental  weakness  persists,  two  factors  are  uow  at  work  to 
■Tjmove  the  condition  of  the  parts  still  further  from  the  normal.  The 
:!etabulum  by  its  continued  failure  to  share  equally  in  the  growth  of 
vae  pelvis,  becomes  relatively  smaller  and  more  deformed,  the  head  of 
the  femur  is  removed  still  further  from  it,  and  becomes  deformed  in 
consequence  of  its  irregular  bearingB  npon  the  surface  of  the  ilium; 
tlie  ligamentum  teres  becomes  longer,  flatter,  and  thinner,  and  thecap- 
-ule  thick  and  strong,  and  its  cavity  commonly  larger  than  usual.  As 
he  individual  advances  in  life,  and  after  puberty  has  been  reached,  the 
ascent  of  the  femur  is  finally  arrested,  mrtly  by  the  formation  of  a 
socket,  and  partly  )}y  the  resistance  of  the  ca|)sule  and  the  muscles. 
The  elements  of  support  then  resemble  in  a  measure  those  sometimes 
found  with  unumt«d  fracture  of  the  neck  of  the  femur,  and  the  pelvis, 
instead  of  resting  directly  upon  the  femur,  is  suspended  from  it  bv  the 
capsule,  ligaments,  some  of  the  pelvi-troohanteric  muscles,  and  even 
by  the  psoas-iliacus,  the  tendon  of  which,  instead  of  passing  down- 
ward, curves  around  the  brim  of  the  pelvis,  and  passes  upward,  out- 
ward, aud  backward  to  the  lesser  trochanter,  which  is  now  at  a  higher 
level  than  tiie  acetabulum. 

The  head  of  the  femur  may  be  separated  from  the  ilium  by  the  iuter- 
posed  capsule,  so  that  the  support  is  entirely  by  suspension,  and  there 
18  no  real  joint,  one  in  which  bony  surfaces  covered  with  cartilage  play 
upoD  each  other;  or  the  upper  and  posterior  attachment  of  the  capsule 
may  still  be  found  above  the  head  of  the  femur,  upon  an  oveigrowth 
of  bone  springing  from  the  ilium  and  forming  the  upper  partiota  new 
socket,  the  remainder  of  which  is  constituted  by  the  body  of  the  ilium. 
The  latter  bone  sometimes  shows  at  this  point  an  overgrowth  of  bone, 
and  sometimes  a  depression  with  a  corresponding  thickening  on  the 
opposite,  inner  surface.  In  the  former  of  these  two  last-named  con- 
ditions, it  seems  probable  that  the  capsule  has  beeu  for  a  time  inter- 
posed between  the  femur  and  the  ilium,  and  has  finally  disappeared  at 
this  point  under  pressure,  the  irritation  of  which  has  caused  the  out- 
growth of  bone  before  its  periosteum  has  in  turn  disappeared;  in  the 
latter,  it  is  probable  that  the  attachment  of  the  capsule  has  been  pushed 
back  step  by  step,  leaving  a  bare  surface  of  bone  which  has  worn 
away  under  thepressure  of  the  femur,  or  by  absorption;  while  the  asBO- 
eiated  irritation  has  led  to  a  conservative  thickening  on  its  other  side. 
The  old  acetabulum  is  narrow  and  elongated,  running  upward  and 
backward;  the  ligamentum  teres  perhaps  destroyed  by  over-stretohing. 

The  entire  pelvis  is  also  changed  in  shape  by  the  abnormal  direction 
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of  the  pressure  to  which  it  is  subjected  in  walking.  If  the  dislocation 
is  unilateral,  the  crest  of  the  ilium  on  the  corresponding  side  is  carried 
inward,  and  the  tuberosity  of  the  ischium  outward,  the  horizontal 
branch  of  the  pubis  is  elongated,  and  its  direction  from  the  symphysis 
is  more  upward  and  backward;  theanteriorsuperior  spine  of  the  ilium 
is  displaced  inward  and  backward,  and,  in  short,  the  entire  bone  under- 
goes a  change  in  shape  which  carries  its  centre  upward  and  backward, 
and  makes  its  lateral  surface  more  vertical. 

If  the  dislocation  is  double,  the  same  changes  are  found  on  both 
sides,  and  the  sacrum  is  more  sharply  curved. 

Congenital  dislocation  of  the  shoulder  may  be  either  subcoracoid,  sub- 
acromial, or  subspinous.  R.  W.  Smith, ^  who  was  the  first  to  describe 
them,  gives  examples  and  plates  of  the  first  two  forms.  He  found  the 
original  glenoid  cavity  lacking  or  rudimentary,  and  the  new  one  well 
developed  either  immediately  under  the  coracoid  process  or  on  the  outer 
side  of  the  scapula  below  the  acromion.  Most  of  the  cases  described 
as  such  appear  to  be  traumatic  (during  delivery)  or  paralytic.  See 
Chapter  XLIV. 

At  the  elbow  the  head  of  the  radius  may  be  displaced  upward  along 
the  anterior  surface  of  the  humerus,  or  backward,  or  inward  so  as 
partly  to  overlap  the  coronoid  process  of  the  ulna. 

Symptoms  and  Diagnosis.  The  symptoms  of  congenital  dislocations 
differ  very  widely  from  those  of  the  traumatic  variety,  and  not  only  by 
the  absence  of  symptoms  peculiar  to  a  traumatism,  but  also  in  the  signs 
recognizable  by  palpation,  and  in  the  posture  and  mobility  of  the  limb. 
In  general  terms,  the  dislocation  is  to  be  recognized  by  an  examination 
which  determines  the  abnormal  position  and  altered  shape  of  the  cor- 
responding ends  of  the  bones  ana  the  I'ange  of  motion,  and  by  consid- 
eration of  the  history  of  the  case. 

In  db<hcution8  of  the  hij)  the  changes  are  very  likely  to  pass  unno- 
ticed until  after  the  child  has  begun  to  walk,  because  during  this  first 
period  they  are  usually  too  slight  to  attract  attention,  and  because  an 
examination  for  their  detection  is  not  likely  to  be  made  unless  it  is 
suggested  by  some  special  reason,  such  as  coexisting  malformations, 
or  the  history  of  similar  defects  in  other  members  of  the  family.  Even 
after  the  child  has  begun  to  walk,  the  defect  may  long  remain  unrecog- 
nized if  both  hips  are  affected,  because,  the  deformity  of  the  regions 
and  the  shortening  of  the  limbs  being  symmetrical,  they  do  not  attract 
much  attention.  Nevertheless,  the  changes  are  so  characteristic  that 
when  an  examination  is  made  the  diagnosis  cannot  well  remain  in  doubt. 

When  the  dislocation  is  unilateral  and  of  the  common  dorsal  variety, 
the  patient  limps  because  of  the  shortening  of  the  affected  limb;  and 
for  the  same  reason  the  spine  shows  a  lateral  curvature,  which  can  be 
removed  by  supporting  the  foot  at  the  proper  height.  Because  of  the 
passage  of  the  head  of  the  femur  backward  and  upward  upon  the 
ilium,  the  pelvis  is  tilted  so  that  its  upper  portion  is  directed  forward, 
and  a  marked  anterior  curvature  of  the  lower  portion  of  the  spinal 
column  is  produced,  which  disappears  when  the  patient  is  recumbent. 

1  R.  W.  Smith  :  Dublin  Medical  Journal,  1839,  vol.  xv.  p.  261. 
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same  lordosis  that  is  foand  in  unilateral  dislocation,  but  without  the 
lateral  curvature  unless  there  is  a  difference  in  the  amount  of  the  defect 
on  the  two  sides.  The  arms  appear  unusually  long,  and  are  sometimes 
exceptionally  muscular.  Often  the  deformity  increases  with  time,  and 
the  patient  lias  repeated  attacks  of  pain;  in  some  the  flexion  and  adduc- 
tion are  such  that  the  disability  is  great. 

At  other  joints,  such  as  the  shoulder,  elbow,  and  knee,  the  position 
of  the  bones  and  the  changes  in  their  shape  can  usually  be  easily  made 
out. 

Prognosis.  The  prognosis  in  all  dislocations,  except  that  of  forward 
dislocation  (hyper-extension)  at  the  knee,  is  unfavorable,  so  far  as 
reduction  is  concerned. 

Treatment.  Until  within  a  few  years  treatment  of  congenital  dislo- 
cations of  the  hip  was  practically  limited  to  palliative  measures,  such 
as  a  thick  sole  in  unilateral  cases  and  girdles  and  corsets  which  mechan- 
ically opposed  the  tilting  of  the  pelvis  and  the  ascent  of  the  trochanter 
under  pressure,  and  to  continuous  traction  maintained  for  months  and 
followed  by  the  use  of  traction-splints  in  both  unilateral  and  bilateral 
cases.  By  these  means  the  functional  condition  in  many  cases  appears 
to  have  been  greatly  improved,  and  much  of  the  improvement  to  nave 
been  maintained. 

Of  late  years  much  attention  has  been  given  to  operative  reduction, 
or  fixation,  with  the  formation  of  a  new  acetabulum  or  enlargement  of 
the  existing  one.  Although  much  experience  has  been  gained,  espe- 
cially by  Lorenz  and  Hoffa,  opinion  is  not  yet  settled  as  to  the  limita- 
tions of  the  field  and  the  choice  of  a  method.  The  literature  of  the 
subject  is  abundant;  the  reader  may  advantageously  consult  articles  by 
Dr.  E.  H.  Bradford  and  Dr.  T.  H.  Myers  in  the  Annals  of  Surgery y 
August,  1894,  and  by  AVarbasse  in  the  same,  June,  1895. 

Launelongue'  has  sought  by  periosteal  irritation  to  create  a  buttress 
of  bone  upon  the  ilium  which  would  prevent  the  ascent  of  the  femur 
after  it  had  been  brought  down  by  traction.  He  produced  this  by 
injection  through  a  hypodermic  needle  of  twenty  drops  of  a  10  per 
cent,  solution  of  chloride  of  zinc  at  several  points  in  the  periosteum 
close  above  the  head  of  the  femur. 

Paci  seeks  to  bring  the  head  of  the  femur  into  the  acetabulum  after 
extensive  rupture  of  the  capsule  by  manipulation — flexion,  abduction, 
outward  rotation,  extension,  in  this  order — and  keeps  it  there  by  con- 
tinuous traction  for  some  months.  He  reports  many  successes,  and  it 
seems  to  be  beyond  question  that  he  does  bring  the  head  to  a  lower 
level  and  keep  it  there,  even  if  it  is  not  in  the  acetabulum.  At  the 
least,  the  method  takes  less  time  and  gives  a  better  result  than  prolonged 
traction,  but  it  probably  is  suitable  to  only  a  limited  number  of  cases. 

The  earlier  operative  methods  exposed  the  capsule  by  a  lateral 
(Hoffa)  or  anterior  (Lorenz)  incision;  then  the  muscles  were  separated 
from  the  great  trochanter,  the  flexors  of  the  leg  divided  subcntaneously 
near  the  tuber  ischii,  the  adductors  near  the  pubis,  the  tensor  vaginae 

1  Lannelongue :  La  Semaine  M^d.,  December  30, 1891. 
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femoris  by  opeu  inckion,  and  the  rectus  femorid  through  the  Srat 
incisioQ.  The  capsule  was  opened,  and  generally  detaehed  freely  from 
the  femur,  the  head  turned  out,  and  the  acetabulum  enlarged,  or  a  new 
one  made,  by  chi Helling. 

The  mortality  of  the  operation  was  quite  serious,  and  Loreuz'  has 
sought  to  do  away  with  the  division  of  the  muscles.  In  ehildren  not 
over  five  yeard  old,  when  the  femur  ean  be  drawn  well  down,  be  makes 
a  threc-iuch  incision  downward  and  outward  from  thi;  apiue  of  the 
ilinm,  divides  the  fascia  lata  along  it  and  also  backward,  divides 
the  capsule  in  front,  deepens  the  acetabulum,  and  puts  the  head  of  the 
femur  in  place.  In  children  between  six  and  eight  years,  wheo  the 
femur  cannot  be  brought  fully  down,  he  exposes  the  capsule  in  the 
same  manner  while  strong  traction  is  made  in  slight  abduction  against 
counter-traction  by  a  perineal  band,  and  after  division  of  the  capsule 
continuous  traction  until  the  head  is  brought  down.  In  cases  over 
nine  years  of  age,  with  marked  shortening  and  slight  mobility  down- 
ward, preliminary  traction  by  about  thirty  pounds  is  made  for  a  fort- 
night; thi'U  continuous  forcible  traction  is  made  during  the  ojieration, 
and  the  capsule  is  divided  along  the  long  axis  of  the  neck  and  trans- 
versely near  the  ilium.  It  is  imjwrtant  to  make  a  deep  excavation 
with  a  sharp  upper  margin  for  the  new  acetabulum.  The  limb  is  fised 
in  slight  abduction  for  a  mouth,  and  then  massage  and  i>assive  motion 
are  begun. 

Myers  recommends  for  old.  deformed,  or  painful  cases  Kirmisson's 
subtrochanteric  osteotomy,  or  Hoffa's  new  operutiou  of  removal  of  the 
head  and  neck  and  of  the  posterior  portion  of  the  capsule,  the  limb 
being  then  dressed  in  abduction  to  insure  close  contact  between  the 
trochanter  and  ilium. 

Congenital  dislocatlonB  of  other  joints,  except  the  knee,  have  rarely 
rcceivea  any  treatment.  A  few  backward  dislocations  of  the  shoulder 
have  been  reduce<1  by  open  operation,  not  a  difficult  task  in  a  case  of 
my  own,  for  the  glenoid  fossa  was  well  formed  and  contained  wttfain 
the  capsule  of  the  existing  joint.     See  Chapter  XLIV. 

In  dislocations  of  the  tibia  forward,  with  extreme  hyper-exteDsioD 
of  the  knee,  a  complete  cure  can  usually  be  effected  by  forcible  straight- 
ening of  the  limb  and  retention  for  a  short  time  by  splints. 

'  Loienz:  Volknunn'Billn.  VortMge.  189.1,  No.  117,  Bad  Warbasse.  in  Annals  of  SurseiT.  Jane. 


CHAPTER    XXXVI. 

SPONTANEOUS  DISLOCATIONS. 

These  are  dislocations  which  have  occurred  without  the  intervention 
of  a  recognizable  traumatism.  It  is  generally  held  that  some  of  the 
constituent  parts  of  the  joint  must  have  previously  been  so  altered  by 
disease  as  to  facilitate  the  occurrence;  but  while  this  preliminary  change 
does  doubtless  occur  in  the  great  majority  of  cases^  yet  there  is  reason 
to  think  that  spontaneous  dislocation  may  take  place  without  it^  through 
the  continuous  action  of  the  muscles,  when  the  limb  has  been  long  kept 
in  a  favorable  position.  Roser^  says  he  has  seen,  in  three  cases,  spon- 
taneous dislocation  of  the  hip  produced  by  the  reflex  muscular  contrac- 
tions excited  by  pressure  on  the  anterior  portion  of  the  spinal  cord  in 
patients  affected  with  kyphosis  and  consequent  paralysis.  The  dislo- 
cations occurred  slowly,  without  pain  or  swelling  of  the  region,  and 
without  a  sign  of  coxitis. 

The  term  ''  spontaneous,''  although  not  entirely  free  from  objection, 
is  in  general  use,  and  is  usually  preferred  to  the  others  that  have  been 
proposed,  such  as  pathological,  ttymptomatic^  injlammatoryj  and  conaeciL" 
live  or  secondary.  Volkmann*  has  classified  them  according  to  the 
primary  changes  which  precede  and  facilitate  their  occurrence,  as  dis- 
locations, 1st,  by  distention;  2d,  by  destruction;  3d,  by  deformity; 
including  in  the  first  those  cases  in  which  the  joint  has  become  loose 
through  distention  of  its  capsule  and  ligaments  by  an  effusion  within 
it,  as  in  the  eruptive  fevers,  rheumatic  fever,  pyaemia,  and  the  puer- 
peral state;  in  the  second  those  in  which  the  shape  of  the  articular  end 
of  the  bone  has  been  changed  by  caries,  as  in  hip-joint  disease;  and  in 
the  third  those  in  which  the  shape  has  been  changed  by  non-suppura- 
tive  disease,  as  in  arthritis  deformans.  To  these  may  be  added  a  4th 
class,  seen  mainly  in  adolescents,  in  which  the  shape  or  growth  of  the 
bone  has  been  so  modified  by  the  effects  of  pressure,  muscular  effort, 
or  gravity  that  a  permanent  displacement  takes  place;  and  a  5th, 
^^  paralytic"  or  ^^  myopathic,"  in  which  the  dislocation  is  made  pos- 
sible by  paralysis  of  some  or  all  of  the  articular  muscles,  and  is  some- 
times effected  by  the  contraction  of  those  which  have  not  been  paralyzed. 

Although  the  propriety  of  applying  the  term  dislocation  to  a  change 
in  the  relations  of  two  bones  whose  corresponding  articular  portions 
have  already  been  destroyed  has  been  questioned,  and  although  the 
change  of  place  does  not  come  within  the  definition  of  dislocation  pre- 
viously given,  and  although  the  condition  has  but  little  in  common 
with  traumatic  dislocations,  either  in  symptoms  or  in  treatment,  yet 
the  terra  has  been  almost  universally  accepted  and  retained  in  prefer- 
ence to  the  proposed  substitutes. 

»  Roser  :  Centmlblatt  f.  Chinirgie,  lf<85,  p.  569. 

-  Volkmann:  Pitha  and  Blllroth'8  Chinirgie,  vol.  il.  part  ii.  p.  658. 
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In  all  these  varieties  the  immediate  cause  of  the  dislocation  is  the 
action  of  gravity  or  muscular  contraction. 

Difllocatioiis  by  Distention  (Volkmann).  Concerning  the  patfaolooy 
of  this  class  but  little  is  known  by  direct  examination^  because  of  the 
lack  of  autopsies,  but  the  clinical  history  is  well  established.  The 
joint  by  far  the  most  frequently  involved  is  the  hip;  a  few  cases  have 
been  observed  at  the  shoulder  and  knee.  In  the  most  common  form 
the  course  of  the  symptoms  is  as  follows :'  A  patient  is  attacked  by 
febrile  articular  rheumatism  or  acute  mono-articular  arthritis;  the  pain 
is  great,  the  limb  assumes  a  faulty  position;  after  a  few  days  the  pain 
suddenly  ceases,  and  on  examination  the  region  of  the  affected  joint  is 
found  to  present  a  deformity  similar  to  that  which  characterizes  a  traa- 
matic  dislocation.  If  the  condition  is  left  without  treatment^  the 
inflammation  comes  to  an  end  without  leaving  either  osteitis  or  suppu- 
ration, but  with  persisting  deformity;  if,  on  the  other  hand,  the  dislo- 
cation is  reduoea,  the  deformity  is  thereby  entirely  removed,  and  in 
time  complete  recovery  is  obtained. 

In  other  cases  the  dislocation  takes  place  in  the  course  of  some  of 
the  eruptive  fevers  or  other  febrile  condition,  sometimes  without  pre- 
vious notable  pain  in  the  joint  and  without  the  knowledge,  at  the  time, 
of  the  patient.  William  Keen^  collected  forty-three  cases  of  arthritis 
occurring  as  a  complication  of  typhoid  fever,  in  thirty  of  which  dislo- 
cation took  place,  twenty-seven  times  at  the  hip,  twice  at  the  shoulder, 
and  once  at  the  knee. 

It  thus  appears  that  these  dislocations  resemble  those  that  are  trau- 
matic in  their  sudden  occurrence,  the  absence  of  any  lesion  of  the 
bones,  and  the  possibility  of  immediate  and  permanent  reduction  with 
complete  restoration  of  function. 

Tne  presence  of  a  large  effusion  in  the  joint  and  the  elongation  of 
the  ligaments  have  been  assumed  by  all  observers,  and  the  actual  pres- 
ence of  an  effusion  of  some  amount  has  been  demonstrated  in  some  of 
the  exceptional  cases,  knee  and  shoulder,  where  such  demonstration 
was  possible.  On  the  supposition  of  this  effusion  and  of  the  relaxa- 
tion of  the  ligaments  produced  by  it,  the  production  of  the  dislocation 
has  been  explained.  Verneuil  has  further  called  attention  especially 
to  the  unopposed  contraction  of  certain  muscles  as  the  immediate 
cause. 

If  it  is  remembered  that  at  the  hip  these  dislocations  are  always 
backwanl  upon  the  dorsum  of  the  ilium,  and  are  preceded  by  the  long 
maintenance  of  the  limb  in  the  position  of  flexion,  adduction,  ana 
inward  rotation  which  so  greatly  favor  the  occurrence  of  this  disloca- 
tion, and  that  the  muscles  are  stimulated  to  contraction  by  the  pain  of 
the  arthritis,  it  does  not  appear  improbable  that  this  contraction  is  not 
only  the  immediate  but  also  the  preponderant  cause  of  the  accident, 
and  that  the  arthritis  favors  it  not  by  overstretching^  the  ligaments  but 
only  by  supplying  an  amount  of  liquid  that  removes  the  obstacle  created 
by  atmospheric  |)ressure.  These  two  conditions,  pain  and  effusion, 
would  explain  why  the  dislocation  does  not  also  occur  in  the  course 

1  Verneuil :  Bull,  de  )a  Soc.  de  Chinirgie.  1S83,  p.  7Sl. 

-  Keen:  Toner  Lectures.  Smithsonian  Institution,  April,  1875. 
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of  adynamic  diseases  in  which  the  limb  often  remains  for  a  long  time 
in  the  flexed  position. 

Certainly  the  theory  of  the  production  of  the  dislocation  by  simple 

overdistention  is  incompatible  with  the  easy  reduction  and  maintenance 

of    the  reduction  noted  in  several  cases.     It  was  unfortunate  for  some 

of  the  patients  that  their  surgeons  held  to  this  theory,  and  were  logical 

eoough  to  refrain  from  attempting  reduction  and  to  leave  the  patients 

permanently  crippled. 

-A  few  cases  have  been  observed  in  which  an  acute  purulent  arthritis 
haia  been  followed  by  dislocation;  but  in  such  cases  it  is  always  pos- 
sible that  the  capsule  has  been  in  part  destroyed  by  the  suppuration. 

Paralytic  or  "  myopathic  "  dislocations  are  observed  especially  at  the 
sboalder.  The  humerus  is  held  up  and  icept  in  contact  with  the  glenoid 
ca^^vity  by  the  tonicity  of  the  attached  muscles,  and  when  this  tonicity 
fs^ils  the  weight  of  the  limb  causes  separation  of  the  bones  and  sub- 
lii3«ation  or  complete  dislocation.  The  cavity  of  the  joint,  thus  enlarged, 
filled  by  an  effusion,  but  this  effusion  is  the  consequence  of  the  sepa- 
ioQ  rather  than  a  favoring,  precedent,  and  causative  condition,  for 
it  is  presumably  drawn  from  the  surrounding  tissues  by  suction,  just  as 
:3.ema  appears  under  a  dry  cup. 
-it  the  hip  they  are  producea  by  the  unopposed  contraction  of  those 
ciseles  which  have  not  been  paralyzed.  In  Roser's  three  cases  of 
?l>inal  caries,  mentioned  above,  the  dislocation  was  dorsal,  and  the 
f^^>c^ mediate  cause  was  the  contraction  of  the  adductors  no  longer  opposed 
2^^  the  pelvi-trochanteric  muscles.  The  opposite  form,  dislocation  upon 
^*>c  pubis,  due  to  paralysis  of  the  adductors  and  the  consequently  unop- 
^^^sed  contraction  of  the  muscles  on  the  outer  side  and  back  of  the  hip, 
*^5^  been  reported  by  Bradford*  and  Reclus.^ 

Another  variety  may  be  mentioned,  in  which  by  the  unequal  growth 
^^y  parallel  bone»j  the  tibia  and  fibula  or  the  radius  and  ulna,  one  of 
^liem  is  slowly  dislocated. 

Volimtary  dislocations,  those  which  the  individual  can  pi*oduce  and 
J*^uce  at  will,  may  be  mentioned  in  connection  with  this  class.  Those 
^Ci  which  the  peculiarity  has  originated  in  a  previous  traumatic  dislo- 
cation are  due  to  rupture  of  some  of  the  ligaments  or  attached  muscles 
^nd  have  been  described  among  the  consequences  of  traumatic  disloca- 
t.5ons;  but  a  number  of  cases  have  been  recorded  in  which  this  cause 
Ciould  not  be  invoked  in  explanation.  The  only  case  I  have  seen  was 
^  man  about  thirty  years  of  age  who,  a  few  years  ago,  frequented  the 
rnedical  schools  of  New  York  and  added  to  his  income  by  exhibiting 
his  peculiar  power  before  the  classes. 

Dislocations  by  destruction  and  dislocations  by  deformity  are  of  less 
practical  interest  to  the  surgeon  because  less  amenable  to  treatment, 
and  are  to  be  regarded  rather  as  incidents  in,  or  symptoms  of,  other 
diseases  than  as  morbid  entities. 

In  the  former,  dislocations  by  desfrudionj  Volkmann  included  those 
dislocations  which  occur  in  the  course  of  chronic  tubercular  disease 

•       1  Bradford :  Boston  Medical  and  Surgical  Journal,  1888,  vol.  cviil.  p.  73. 
<  Reclus:  Revue  de  MM.  et  de  Cbir.,  1878,  p.  176. 
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ints  or  as  a  consequence  of  acute  traumatk'  suppurative  artiiritis. 
■equent  examples  are  seeu  at  the  hip  and  knee. 

In  conaei|uence  of  the  destruction  of  the  articular  ligaments  or  of 

the  bones  themselves  an  abnormal  mubility  is  created  which  allows  the 

bones  readily  to  be  displaced  by  the  action  of  gravity  or  by  muscular 

uontraction.    At  the  liip  this  displaoement  is  usually  upward  and  back- 

ird;  at  the  knee  the  well-known  subluxation  of  the  tibia  backward 

upward  is  produced  by  the  contraction  of  the  hamstring  muscles, 

if  the  patient  lies  long  upon  one  side  and  the  destruction  is  well 

-ranc'ed,  the  displacenaeot  may  l>e  Interal  to  the  distance  of  an  incli 

even  more. 

In  the  latter,  dislocalioTvi  by  deformity,  Volkmann  included  the  dis- 
tions  which  occur  in  the  course  of  such  affections  as  the  morftiu 
e  senilis  and  iu  the  arthropathies  of  nervous  origin,  "Charcot's 
ase,"  in  which  the  articular  ends  of  the  bones  disappear  by  absorp- 
u  without  suppuration. 

riie  remaining  form  has  been  specially  studied,  so  far  as  I  know, 
'nly  by  Madelung,'  and  only  at  the  wrist;  the  dislocjition  was  always 
f  the  carpus  forward,  and  was  accompanied  by  marked  changes  in  the 
shape  of  the  radius  and  of  the  bones  of  the  first  row  of  the  carpus.  The 
cause  appeared  to  be  overexertion ,  or,  rather,  prolonged  and  frequently 
repeated  exertion  in  patients  who,  presumably,  were  predisposed  to  thu 
■hange  by  defective  vitality  of  the  bones.  Volkmann  Includes  auch 
ses  under  the  general  head  of  dislurbtinces  of  ffrntrth  nf  joints* 

'  MtdeluDK .  Denuche  GcaellirbAft  n>r  CbltQigle,  XVlf,  p.  US,  and  Accb.  I.  kiln.  Cblr.,  vol.  ixUL 


CHAPTER    XXXVII. 

DISLOCATIONS  OF  THE  LOWER  JAW. 

Dislocations  of  the  lower  jaw  constitute  from  3  to  7  per  cent,  of 
all  dislocations,  according  to  the  tables  in  Chapter  XXVIl.  They 
may  be  bilateral  or  unilateral,  the  former  being  the  more  common,  in 
the  proportion  of  about  5  to  2  according  to  Malgaigne,  who  found  54 
bilateral  in  a  total  of  76  cases  which  he  collected.  Of  these  54,  31 
were  in  women,  and  this  greater  frequency  in  the  female  sex  is  univer- 
sally recognized.  The  injury  is  rare  in  infancy  and  old  age;  it  has 
been  observed  in  patients  eighteen  and  seventy-two  years  old,  and  has 
been  caused  in  the  new-born  child  by  obstetric  manipulations. 

In  the  great  majority  of  cases  the  dislocation  is  forward,  the  condyle 
of  the  jaw  passing  in  front  of  the  articular  eminence  at  the  root  of  the 
zygoma.  A  few  instances  have  been  reported  of  double  or  single  dis- 
location backward  with  fracture  of  the  wall  separating  the  articular 
cavity  from  the  external  auditory  meatus,  of  dislocation  upward  into 
the  cavity  of  the  cranium,  and  of  unilateral  dislocation  outward  with, 
or  perhaps  without,  fracture  of  the  body  of  the  jaw.  These  are,  how- 
ever, entirely  exceptional  and  may  be  briefly  described  before  proceed- 
ing to  the  consideration  of  the  common  forta. 

Dislocation  Baclrward  with  Fracture. 

Dislocation  backward  with  fracture  of  the  posterior  wall  of  the 
articular  cavity  is  caused  by  great  violence  received  upon  the  chin  and 
acting  from  before  backward.  One  or  both  condyles  may  be  driven 
through  the  wall  into  the  external  auditory  canal,  breaking  the  bone 
and  lacerating  or  pushing  backward  the  outer  cartilaginous  portion. 
The  production  of  the  lesion  is  probably  easier  when  the  molar  teeth 
are  lacking  from  the  upper  or  lower  jaw,  or  if  the  mouth  is  partly  open 
when  the  blow  is  received.  The  symptoms  are  pain  in,  and  bleeding 
from,  the  ear,  immobility  of  the  jaw,  the  mouth  being  held  partly  open, 
and  displacement  backward,  as  shown  by  the  relations  of  the  front 
teeth  to  each  other.  The  absence  of  the  condyle  from  its  normal  posi- 
tion can  be  recognized  by  the  touch,  and  the  auditory  canal  is  seen  or 
felt  to  be  obstructed  by  the  displacement  of  its  anterior  wall. 

Dislocation  Upward. 

I^e  F^vre^  reported  an  interesting  and  very  exceptional  case  in 
which  the  injury  was  caused  by  a  fall  from  the  second  story  of  a 
building,  the  blow  being  received  upon  the  chin.  The  jaw  was 
displaced  slightly  backward  and  to  the  left,  the  teeth  were  close 
together,  and  the  mouth  could  not  be  opened.  Slight  bleeding  from 
the   left  ear.     The  diagnosis  of  fracture  of  the  condyle  was  made. 

1  Le  Fdvre :  Journal  Hebdomadaire,  1884,  vol.  iii.  p.  333. 
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The  patient  was  dismissed  in  the  fourth  week  still  experiendii^  diffi- 
culty in  mastication  and  deglutition.  Subsequently  he  sufFered  from 
violent  headache^  had  several  attacks  of  convulsions^  and  died  about 
six  months  after  the  receipt  of  the  injury.  The  autopsy  showed  that 
the  roof  of  the  glenoid  cavity  had  been  fractured^  the  condyle  had 
passed  into  the  cranium  between  the  fragments,  the  neck  of  the  oon- 
dyle  was  in  part  destroyed,  the  dura  mater  was  extensively  inflamed  and 
thickened,  and  there  was  a  large  abscess  in  the  middle  lobe  of  the  bnun. 

Dislocation  Outward. 

Robert^  received  at  the  Hopital  Beaujon  a  patient  who  had  been  in- 
jured by  the  passage  of  the  wheel  of  a  cart  across  the  right  side  of  his 
&cc.  The  chin  was  deviated  to  the  right,  and  the  mouth  was  held  open. 
The  left  condyle  of  the  lower  jaw  could  be  distinctly  felt  under  the  akin 
above  the  root  of  the  zygoma.  Greatly  surprised  at  this  displacement 
Robert  sought  for  and  found  a  vertical  fracture  of  the  body  of  the  bone 
on  the  right  side  just  in  front  of  the  ramus.  The  left  coronoid  process 
remained  under  the  temporal  fossa,  the  sigmoid  notch  crossing  and  em- 
bracing the  zygoma.  Reduction  was  made  by  pressing  the  left  ramus  out- 
ward until  the  condyle  was  freed  from  its  contact  with  the  upper  surface 
of  the  zygoma,  and  then  drawing  it  downward  and  inward  to  its  place. 
.    Neis^  reported  a  similar  case  and  collected  others. 

Dislocation  of  the  Jaw  Forward. 

This,  the  common  form,  is  usually  caused  by  muscular  action,  as  in 
laughing,  scolding,  yawning,  or  vomiting,  or  exceptionally  by  violence 
in  widely  opening  the  mouth  to  introduce  some  large  object,  such  as  an 
apple  or  the  fist,  or  in  drawing  a  tooth,  or  by  a  blow  upon  the  jaw. 

In  order  to  understand  this  mechanism  it  is  necessary  to  recall  the 
construction  and  normal  action  of  the  joint.  The  lower  jaw  is  attached 
to  the  skull  by  a  synovial  capsule  which  is  strong  on  its  outer  side  (the 
external  lateral  ligament),  by  an  internal  lateral  ligament  not  in  imme- 
diate relations  with  the  joint  but  extending  from  the  spinous  process  of 
the  sphenoid  bone  to  the  margin  of  the  inferior  dental  foramen,  and  by 
the  stylo-maxillary  ligament,  a  strong  band  extending  from  the  styloid 
process  of  the  temporal  bone  to  the  posterior  border  of  the  ramus  of 
the  jaw.  The  joint  is  occupied  bv  an  intra-articular  cartilage  or  menis- 
cus which  overlies  the  upper  surface  of  the  condyle  and  accompanies 
it  in  its  normal  movement  forward  from  the  glenoid  cavity  to  the  emi- 
ncutia  articularis  when  the  mouth  is  opened.  In  front  of  the  point  to 
which  the  condyle  thus  moves  forward  the  surface  of  the  emincntia 
articularis  is  inclined  slightly  upward  to  become  continuous  with  the 
much  narrower  lower  surface  of  the  zygoma.  The  fibres  of  the  mus- 
cles attached  to  the  ramus  which  close  the  mouth  run  upward  and  for- 
ward, and  only  those  belonging  to  the  deep  posterior  portion  of  the 
masseter  are  vertical  or  inclined  backward. 

^  Robert:  Archives  goiiomles  de  Mod.,  IMo,  vol.  vii.  p.  44. 

<  Neis:  Luxation  du  Maxillaire  Inf.  en  liaut  ou  dans  la  fo.*«.<c  temporalo.    These  de  Paris,  1879, 
No.  252. 
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Since  the  condyle  moves  forward  when  the  chin  descends^  the  centre 
of  motion  of  the  jaw  is  not  in  the  condyle,  but  at  a  point  below  it  at 
or  near  the  dental  foramen,  and  as  the  angle  of  the  jaw  is  at  the  same 
time  moved  backward  the  axis  of  the  ramus  notably  changes  its 
relations  to  the  direction  of  the  fibres  of  the  masseter,  bringing  the  line 
of  the  posterior  ones  behind  the  centre  of  motion  where  their  contrac- 
tion tends  still  further  to  open  the  mouth  or  to  keep  it  open.  Still, 
the  cause,  when  muscular,  is  rather  to  be  found  in  the  excessive  action 
of  the  external  pterygoid,  aided  by  relaxation  of  the  external  lateral 
ligament,  which  latter  condition  is  produced  by  the  wide  opening  of 
the  mouth,  as  will  be  explained  more  fully  in  the  following  section. 

Pathology.  The  opportunities  directly  to  examine  cases  of  disloca- 
tion of  the  jaw  have  been  very  few,  and  experiments  upon  the  cadaver 
cannot  entirely  take  their  place,  but  it  appears  to  be  established  that 
Malgaigne's  opinion  that  the  condyle  did  not  advance  more  than  one 
or  two  millimetres  beyond  the  point  on  the  articular  eminence  which 
it  normally  reaches  is  not  correct,  but  that  the  advance  is  considerably 
greater.  In  an  autopsy  made  by  Demarquay  in  a  case  of  recurrent  dis- 
location the  condyle  was  in  front  of  the  transverse  part  of  the  zygoma; 
the  interarticular  disk  was  behind  it.  It  also  appears  that  the  rupture 
of  the  capsule,  when  it  occurs,  takes  place  in  front  between  the  menis- 
cus and  the  condyle,  but  sometimes  the  meniscus  accompanies  the  con- 
dyle without  rupture  of  the  capsule.  This  makes  the  persistence  of 
the  dislocation,  and  especially  the  fixation  of  the  jaw,  difficult  to 
explain.  The  earliest  theory,  that  of  Petit,  the  contraction  of  the 
posterior  fibres  of  the  masseter,  is  generally  rejected  as  inadequate. 
Another,  also  advanced  by  the  earlier  writers  and  recently  brought 
forward  again  by  N^laton  and  accepted  by  Malgaigne,  and  supported 
by  at  leiist  one  specimen  which  is  figured  in  Malgaigne' s  Atlcu*,  Plate 
XVII.,  fig.  1,  is  that  the  coronoid  process  becomes  engaged  under 
the  malar  bone.  That  this  may  be  an  occasional  adjuvant  cause  must 
be  admitted  on  the  facts  presented,  but  that  it  is  not  the  sole  cause, 
and  probably  not  even  a  frequent  one,  is  proved  by  experiments  upon 
the  cadaver  which  have  shown  the  fixation  to  persist  after  removal  of 
the  coronoid  process,  and  by  the  fact  that  in  N6la ton's  specimen  the 
process  is  unusually  long. 

The  slightly  upward  inclination  of  the  anterior  surface  of  the  emi- 
nentia  articularis  against  which  the  displaced  condyle  rests  is  not  of 
itself  sufficient,  and  the  most  recent  theory,  suggested  by  Demarquay^ 
and  thoroughly  studied  by  Mathieu,^  that  the  return  of  the  condyle  is 
opposed  by  the  meniscus  beyond  which  it  has  passed,  seems  to  be  open 
to  the  objections  that  the  meniscus  is  so  freely  movable  backward  that 
it  would  be  readily  pushed  back  into  the  glenoid  cavity  by  the  return- 
ing condyle,  and  that  in  some  cases  it  accompanies  the  condyle  in  its 
excursion.  In  a  case  in  which  I  was  unable  to  reduce  P  found  on 
exposing  the  joint  that  the  meniscus  had  been  torn  from  the  condyle 
and  was  so  lodged  in  the  glenoid  cavity  that  the  condyle  could  not 

^  Demarquay  :  Bull,  de  la  Soc.  de  Chlrurgie,  1863,  vol.  iv.  p.  119. 

2  Mathleu  :  Arch.  gOn.  de  U(^.,  1868,  vol.  il.  p.  129. 

3  Stimson  :  Trans.  N.  Y.  Surg.  See,  AoDals  of  Sorgeryi  March,  1898. 
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enter  it.  After  removal  of  the  meniscus  the  dislocation  waa  eaaily 
reduced.  An  autopsy  reported  by  Perier^  of  a  case  of  recurrent  dislo- 
cation showed  absence  of  the  anterior  portion  of  the  meniaoua  and 
lodgement  of  the  remainder  behind  the  condyle  after  reduction.  Theae 
prove  not  that  the  meniscus  is  the  cause  of  tibe  fixation,  but  that  it  may 
prevent  complete  reduction. 

The  cause  must  be  found,  I  think,  in  the  ligamenta,  the  external 
lateral  and  perhaps  the  posterior  portion  of  the  capsule,  and  this  omn- 
ion  is  supported  by  the  tenseness  of  the  lateral  ligament  obaervea  by 
Weber'  and  Maisonneuve'  upon  the  cadaver,  and  by  the  aoatomieu 
relations  of  the  parts.  The  mechanism  of  its  action  I  conoeive  to  be 
as  follows  :  The  external  lateral  ligament,  forming  the  anterior  part  of 
the  outer' portion  of  the  capsule,  extends  from  the  articular  eminence 
downward  and  backward  to  the  neck  of  the  condyle,  its  attachment  to 
the  eminence  being  posterior  to  the  point  at  which  the  lower  surfiioe  of 
the  latter  begins  to  incline  upward.     This  ligament  (Fig.  238)  is  too 

FlQ.288. 


Diagrammatic  of  the  external  lateral  ligament  of  the  lower  Jaw.    A^  when  the  mouth 
is  open ;  B,  when  the  condyle  Ib  dislocated  forward. 

short  to  allow  the  jaw  to  take  such  a  position  when  the  condyle  is 
dislocated  forward  that  the  lou^  axis  of  the  neck  shall  coincide  with 
that  of  the  ligament.  When  the  mouth  is  widely  opened  the  liga- 
ment is  relaxed  by  the  approximation  of  its  points  of  attachment,  and 
the  condyle  passes  forward;  then,  as  the  mouth  is  partly  closed,  the 
ligament  becomes  tense  before  the  condyle  has  moved  oack  past  it,  and 
thus  its  further  movement  backward  is  prevented,  and  while  it  remains 
thus  displaced  any  force  that  tends  to  close  the  mouth  increases  the 
obstacle  to  replacement  by  making  the  ligament  more  tense  and  press- 
ing the  bones  more  firmly  together.  Such  a  force  is  naturally  and  con- 
stantly exerted  by  the  powerful  muscles  of  mastication,  stimulated  to 
contraction  as  they  are  by  their  forcible  elongation  and  the  pain  and 
anxiety  of  the  patient.  The  practical  inference  to  be  drawn  from  tliis 
explanation,  if  it  is  correct,  is  that  reduction  should  be  sought,  not  by 
crowding  the  body  of  the  jaw  downward  and  backward  by  pressure 
upon  the  molar  teeth,  but  by  first  depressintr  the  chin  if  possible, 
opening  the  mouth  wider,  so  as  to  relax  the  ligament,  and  then  press- 
ing the  condyle  backward  and  closing  the  mouth  as  it  passes  the  artic- 
ular eminence  on  its  wav  back. 

1  Perier:  Bull,  de  la  See.  de  Chirurgie.  1878,  p.  222. 

2  Weber:  Handbucb  derallg.  und  spec.  Chir..  vol.  iii.,  Abt.  1,  p.  288. 

3  Maisonneuve :  Comples-rendus,  Acad,  des  Sciences,  1862,  p.  054. 
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Symptoms.  Tlie  sytuptoiiis  of  bilateral  dislocation  forward  are  that 
the  mouth  is  held  open,  the  lower  jaw  immovable  and  projected  some- 
what forward;  exceptioaaily,  only  the  projection  is  present,  and  the 
mouth  can  be  closed.  Hpeech  is  iiidistioct,  swallowing  difficult,  and 
chewing  impossible.  The  condyle  can  be  felt  in  advance  of  its  usual 
position,  and  a  depression  marking  the  empty  glenoid  cavity  can  be 
felt  in  front  of  the  ear.  The  cheeks  arc  flattened,  and  the  saliva 
escapes  from  the  mouth.  The  masseter  and  tempnral  miiselcB  are 
usually  tense,  and  the  upper  anterior  portion  of  the  former  is  raised 
by  the  coroDoid  process, 
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If  the  dislocation  is  nnilateral  the  physical  signs  are  found  upon 
only  one  side,  the  chin  is  turned  to  the  opposite  side,  and  the  func- 
tional disability  is  less. 

Prognosis.  The  prognosis  is  favorable  botli  as  regards  the  reduction 
of  the  dislocation  and  the  degree  of  disability  if  it  remains  unreduced, 
but  somewhat  unfavorable  in  that  recurrence  is  quite  probable.  If  it 
remains  unreduced  the  parts  appear  slowly  to  adjust  themselves  to  their 
new  relations  and  finally  to  permit  more  or  less  satisfactory  approxi- 
mation of  the  jaws  and  restoration  of  the  functions. 

Treatment.  The  dislocation  is  one  which,  as  a  rule,  cau  be  easily 
reduced,  one  indeed  in  which,  as  has  been  already  said,  reduction  has 
often  occurred  spontaneously.  The  methods  employed  have,  perhaps 
in  consequence  of  this  fact,  been  numerous,  and  have  varied  greatly  in 
the  objects  aimed  at,  if  not  in  the  actual  mechanism  by  which  they 
have  accomplished  the  reduction.  It  can  be  shown,  I  think,  that  many 
of  the  methods  and  procednrcs  have  been  successful  not  because  they 
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met  the  ideas  of  their  originators  concerning  the  obstacle  to  be  over- 
comey  but  because  thej  overcame  or  avoided  another  obstacle  whidi 
had  not  been  recognized.  With  few  exceptions  the  aim  of  the  different 
methods  has  been  directly  to  depress  the  condyle  and  then  to  press  it 
backward,  and  this  aim  has  been  accomplished  by  direct  pressure  down- 
ward upon  the  molars,  or  indirectly  by  raising  the  chin  after  having 
placed  a  wedge  between  the  back  teeth.  Those  who  found  the  obstacle 
in  the  hooking  of  the  coronoid  process  under  the  malar  bone  soogfat  to 
disengage  the  process  by  openmg  the  mouth  more  widely,  ana  then 

Eressed  the  jaw  backward;  while  others,  again,  pressed  the  bone  directly 
ack¥^rd  by  placing  the  thumb  and  forefinger  of  one  hand  against  tli^ 
coronoid  processes  and  then  elevated  the  chm  by  a  slight  blow  upon  it 
from  beneath.  It  is  noteworthy  that  some  of  the  gentlest  methods, 
some  which  approach  most  closely  to  that  which  I  conceive  to  be  the 
rational  method,  were  employed  by  the  earliest  surgeons,  even  by  Hip- 
pocrates, and  were  again  and  again  resumed  only  to  be  as  often  neglected 
and  forgotten.  Hippocrates's  method,  as  quoted  by  Malgaiene,  was  to 
lower  the  chin  a  liUle  in  order,  aecording  to  Galen,  to  free  the  coronoid 
process  from  the  maJar  bone,  and  then  to  press  the  jaw  backward,  the 

Eatient  being  meanwhile  encouraged  to  relax  his  muscles  and  yield 
imself  as  completely  as  possible  to  the  effort  made  in  his  behalf. 
Although  the  intention  and  the  supposed  effect  was  to  free  the  ooro- 
noid  process,  yet  the  wider  opening  of  the  mouth  relaxed  the  lateral 
ligaments  and  facilitated  the  backward  propulsion. 

In  1862  Maisonneuve  again  revived  the  plan,  after  having  observed 
in  many  experiments  upon  the  cadaver  that  the  external  lateral,  spheno- 
maxillary, and  stylo-maxillary  ligaments  were  tense  and  that  dfter  their 
division  the  dislocation  could  be  reduced  with  great  ease.  He  ascribed 
the  fixation  to  the  pressure  of  the  condyle  against  the  zygoma,  a  press- 
ure ''  maintained  by  the  combination  of  the  passive  resistance  of  the 
ligaments  and  the  energetic  contraction  of  the  elevator  muscles,''  and 
proposed  to  reduce  by  direct  backward  propulsion  after  diminishing 
the  pressure  by  opening  the  mouth  more  widely. 

It  is  unquestiouable  that  in  this,  as  in  most  other  dislocations,  the 
obstacles  to  reduction  are  multiple,  and  that  contraction  of  the  muscles 
is  one  of  them,  and  that  it  especially  opposes  reduction  because  it 
directly  resists  the  attempt  to  place  the  bones  in  the  most  favorable 
position.  It  is  also  true  that  methods  of  reduction  are  habitually 
successful  which  are  not  based  upon  correct  anatomical  principles,  but 
nevertheless  those  principles  exist  and  are  the  same  as  in  other  dislo- 
cations; the  opposing  ligaments  must  be  relaxed,  and  the  bone  should 
follow  in  returning  to  its  s(x;ket  the  route  by  which  it  escaped  from  it. 
In  the  great  majority  of  cxises,  as  has  been  said,  dislocation  takes  place 
while  the  mouth  is  widely  open  and  the  ramus  is  inclined  upward  and 
forward.  Theoretically,  then,  the  same  position  should  be  given  to  it 
as  a  preliminary  to  reduction,  and  although  the  opposition  or  the  mus- 
cles may  create  practical  difficulties  in  tlie  way  of  accomplishing  this 
which  will  prevent  its  universal  use  and  cause  other  methods  to  be 
preferred  in  the  simple  eases,  yet  in  all  difficult  eases  and  whenever 
this  opposition  has  been  annulled  by  ana»stlieisa  this  method  should  be 
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employed:  the  mouth  should  be  widely  opened  and  the  jaw  should  be 
pressed  backward,  or  backward  and  slightly  downward.  This  press- 
ure may  be  conveniently  made  by  the  thumbs  placed  inside  or  outside 
the  mouth  against  the  anterior  edges  of  the  ascending  rami,  the  head 
of  the  patient  being  solidly  supported  behind,  or  by  pressing  with  the 
forefingers  against  the  front  of  the  ramus,  outside  the  mouth,  and  the 
middle  fingers  against  the  side  near  the  angle,  while  the  thumbs  and 
other  fingers  grasp  the  body  near  the  symphysis. 

In  the  method  by  forcible  depression  of  the  posterior  portion  of  the 
jaw  the  thumbs  may  be  used  alone  by  placing  them  upon  the  lower 
molar  teeth  and  pressing  downward  and  backward.  It  is  well  to  guard 
them  against  bruising  by  covering  them  with  cloths  or  leather,  and 
when  the  reduction  is  accomplished  they  should  be  rapidly  withdrawn 
or  slipped  to  the  outer  side  of  the  teeth  to  escape  being  bitten,  an  acci- 
dent that  has  happened  to  several  surgeons  and  has  indeed  been  the 
cause  which  led  to  the  invention  of  other  procedures. 

Instead  of  direct  pressure  with  the  thumbs,  hinged  instruments  have 
been  used,  taking  their  bearings  upon  both  sets  of  molars. 

In  cases  of  long  standing  in  which  adhesions  have  formed  and  must 
be  ruptured  before  reduction  can  be  made,  these  forcible  measures  are 
necessary,  for  the  jaw  cannot  otherwise  be  moved  through  a  range  suffi- 
cient to  accomplish  the  object.  Reduction  has  been  obtained  as  late  as 
the  ninety-eighth  day  after  the  occurrence  of  the  dislocation.  Reference 
has  been  above  made  to  the  personal  case  in  which  reduction  was  pos- 
sible only  after  the  detached  meniscus  had  been  removed  by  operation. 

Mazzoni  treated  an  irreducible  bilateral  dislocation  of  eight  months' 
standing  in  a  woman  twenty-seven  years  old  by  excision  of  both  con- 
dyles, with  an  excellent  functional  result. 

After  reduction  the  mouth  should  be  kept  closed  by  a  bandage  and 
the  patient  fed  on  soft  food  for  two  or  three  weeks.  It  is  not  unlikely 
that  the  marked  tendency  to  recurrence  so  commonly  observed  is  the 
result  of  inopportune  use  of  the  jaw,  perhaps  also,  in  part,  of  the 
favorite  method  of  reduction  which  tends  to  elongate  or  rupture  the 
lateral  ligaments. 

Annandale^  successfully  treated  two  cases  of  recurrent  dislocation 
by  opening  the  joint  and  suturing  the  meniscus  to  the  periosteum. 
^Mn  incision,  slightly  curved,  about  three-quarters  of  an  inch  in 
length,  is  made  over  the  posterior  margin  of  the  external  lateral  liga- 
ments of  the  joint,  and  is  carried  down  to  its  capsule.  Any  small 
bleeding  vessels  having  been  secured,  the  capsule  is  divided,  and  the 
interarticular  cartilage  is  seized,  drawn  into  position,  and  secured  to  the 
periosteum  and  other  tissues  at  the  outer  margin  of  the  articulation  by 
a  catgut  suture."  Irritating  injections  into  the  periarticular  tissues 
have  also  been  employed. 

Pathological  or  Oonsecutive  Dislocations. 

Pathological  or  consecutive  dislocations  are  uncommon,  and  only  in 
a  few  ciises^  has  the  condyle,  eroded  and  deformed  by  antecedent  inflam- 

1  Annandale:  Lancet.  1887,  i.  p.  411. 

2  Qurit :  Patb.  ADat.  der  GelenkniDkheiten,  p.  109,  Cases  5, 11, 15. 
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motion,  been  found  outside  its  cavity  aod  sometimes  united  bj  bony 
iiDton  to  the  skull. 

Congenital  DialocationB. 

i  onlj'  example  of  tliis  condition  of  whicli  I  have  found  mention, 

'    :al  monster  reported  bv  Gu6rin  be  excepted,  is  one  dewiribed  by 

imith.'    The  patient  was  a  congenital  idiot  who  died  at  the  age 

:nir[y-eight  years.     The  dislocation  existed  upon  the  right  side  and 

J  the  result  of  defective  development  of  the  iwnstituent  parts  of  the 


■  R.  W.  SmLib  :  CnctnreB  and  IMalocaUoiu,  p,  773. 


CHAPTER    XXXVIII. 

DISLOCATIONS  OF  THE  VERTEBRA  AND  OF  THE  OCCIPUT 

FROM  THE  ATLAS. 

The  study  of  dislocations  of  the  vertebrae  is  closely  associated  with 
that  of  fractures  of  the  same  boues^  because  in  many  cases  the  differ- 
ential diagnosis  between  a  fracture  and  a  dislocation  cannot  be  made 
with  certainty,  and  because  the  associated  lesions  and  consequences  are 
the  same.  For  some  of  the  latter,  therefore,  the  reader  is  referred  to 
the  chapter  on  Fractures  of  the  Vertebrse. 

Concerning  the  frequency  of  dislocations  of  the  vertebrae  widely 
different  opinions  have  been  held;  some  (Delpech)  denying  even  the 
possibility  of  dislocation  without  fracture,  others  thinking  them  ex- 
tremely rare,  and  others,  again,  claiming  that  they  are  quite  common. 
The  most  notable  member  of  the  last  group  is  Porta,  who,  according 
to  Blasius,  observed  no  less  than  twenty-seven  cases  in  thirty  years. 
By  far  the  most  valuable  contribution  to  the  settlement  of  this  question, 
and  indeed  to  the  whole  subject,  is  the  monograph  of  Blasius,^  who 
collected  294  reported  cases,  of  which  185  were  dislocations,  37  dias- 
tases, and  in  72  it  remained  undetermined  to  which  of  these  two  classes 
the  lesion  belonged.  Although  an  autopsical  examination  was  made 
in  174,  yet  in  38  of  these  the  account  is  so  defective  that  the  variety 
and  seat  of  the  injury  cannot  be  determined;  and  in  only  172  of  the 
294  cases  can  these  details  be  said  to  have  been  established.  By  far 
the  most  common  seat  is  the  cervical  region,  then  the  dorsal,  and  last 
the  lumbar  region,  in  which  only  a  very  few  cases  have  been  observed. 
The  certain  cases  were  divided  among  the  decades  of  life  as  follows: 
first,  7;  second,  17;  third,  25;  fourth,  15;  fifth,  14;  sixth,  6. 

Of  40  cases  collected  by  Richet,^  the  age  in  only  11  was  more  than 
forty  years,  and  in  only  3  more  than  fifty  years.  This  greater  fre- 
quency in  those  of  middle  life  must  be  referred  to  the  greater  exposure 
to  the  accidents  that  are  apt  to  produce  the  lesion  incident  to  their 
occupation,  an  explanation  which  is  corroborated  by  the  much  greater 
frequency  of  the  injury  in  males  than  in  females :  according  to  Blasius, 
4  to  1  in  the  cervical  region,  and  12  to  1  in  the  dorsal. 

The  difference  of  opinion  above  mentioned  regarding  the  frequency 
of  the  occurrence  of  the  injury  in  general,  doubtless  depends  in  part 
upon  the  definitions  which  the  different  authors  have  adopted,  since 
some  accept  as  dislocations  only  those  cases  which  are  not  complicated 
by  fracture,  wliile  others  accept  also  those  in  which  an  associated  frac- 
ture can  be  rightly  deemed  unessential  to  the  production  of  the  dislo- 
cation.    The  latter  view  is  in  harmony  with  the  classification  of  other 

1  Blasius:  Die  traumatlsche  Wirbelverrenkungen,  In  Vlerteljahrschria  fUr  prakt.  Hellkunde, 
1869.  vols.  cii.  ciii. 

2  Richet :  Anatomie  Mc^dico-Chlrurg.,  p.  247. 
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dislocations^  and  will  be  adopted  here;  a  dislocation  of  a  vertebra  bong 
defined  as  an  injury  in  whicn  the  adjoining  articular  proceases  on  one 
or  both  sides  have  been  partly  or  completely  separated  from  each  other, 
with  or  without  avulsion  of  portions  of  the  body  of  either  vertebra  or 
fracture  of  one  or  more  processes.  The  term  dioMam  is  applied  to 
those  dislocations  in  whicli,  the  intervertebral  disks  and  other  ligaments 
havine  been  torn,  the  vertebrae  are  longitudinally  separated  from  each 
other  m  front  or  behind,  but  have  not  also  been  so  horizontally  die- 

E laced  that  the  articular  surfaces  on  either  side  have  been  pat  oat  of 
ne  with  each  other. 

The  terminology  employed  to  indicate  the  seat  and  variety  of  the 
displacement  has  also  varied  with  the  different  writers,  some  speakiitt 
of  the  upper,  others  of  the  lower,  vertebra  as  the  one  that  is  dislocate^ 
while  otners  have  sought  to  avoid  misunderstanding  by  using  such  a 
phrase  as  '^  dislocation  of  the  fifth  upon  the  sixth."  The  latter  form 
can  be  advantageously  employed  in  the  report  of  cases,  or  whenever 
any  doubt  might  arise  as  to  the  meaning,  out  it  will  be  convenient 
here  to  follow  the  more  general  practice,  and  speak  of  the  upper  ver- 
tebra as  the  one  that  is  dislocated,  and  of  the  direction  and  ciianicter 
of  its  displacement  as  those  of  the  dislocation. 

Olassification  and  Pathology.  The  relations  of  the  vertebraa  to  each 
other  are  so  complex,  and  the  combinations  of  different  directions 
which  the  displacements  may  present  are  so  variable  and  nameroua^ 
that  a  classification  of  the  varieties  based  upon  these  directions  is  not 
only  very  complicated,  but  it  also  fails  to  offer  comparative  advantages 
sufficient  to  compensate  for  its  complexity.  The  classification  made 
by  Hueter,  according  to  the  character  of  the  movement  or  the  direction 
of  the  force  which  produces  the  dislocation,  is  simple,  and  at  the  same 
time  indicates  the  main  features  of  the  displaccDieiit  and  suggests  the 
proper  method  of  reduction.  It  fails,  however,  to  distinguish  between 
the  varieties;  and,  therefore,  while  adopting  it,  it  has  appeared  desir- 
able also  to  use  in  connection  with  it  other  terms  indicative  of  special 
features. 

The  provisions  for  normal  motion  between  adjoining  vertebrse  consist 
in  the  elasticity  and  compressibility  of  the  intervertebral  disks  between 
the  bodies  and  in  the  articulations  placed  just  behind  them  upon  the 
arches.  The  normal  range  of  motion,  tliougli  varying  in  the  different 
portions  of  the  column,  is  at  best  slight,  and  can  be  referred  in  the 
main  to  two  axes  for  each  pair,  one  of  whieh  lies  in  the  median  plane 
and  passes  through  the  centre  of  the  disk  from  behind  forward,  with 
an  inclination  downward  of  its  anterior  end  which  is  slight  in  the 
lumbar  and  lower  dorsal  regions,  more  marked  in  the  upper  dorsal, 
and  greatest  in  the  cervical  regions  (Fig.  240).  The  other  axis  is  a 
horizontal  transverse  one,  passing  through  the  posterior  part  of  the 
disk.  Motion  about  the  first  axis  produces  a  lateral  bending  of  the 
column,  and,  in  the  cases  in  which  the  axis  is  inclined  downward  and 
forward,  with  this  motion  must  be  associated  a  rotation  of  the  upper 
vertebra  by  which  the  anterior  surface  of  its  l)ody  is  turned  to  the  side 
towanl  wliich  the  column  is  inclined;  and  the  greater  the  inclination 
of  the  axis,  the  more  marked  is  this  associated  rotation.     The  move- 
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Fig.  240. 


ment  is  arrested  by  the  contact  of  the  margins  of  the  adjoining  articular 
surfaces  with  their  bases  on  the  concave  side,  and  if  it  persists  beyond 
this  point  dislocation  is  produced,  the  opposite  inferior  articular  surface 
of  the  upper  vertebra  being  raised  above  the  one 
with  which  it  articulates  by  the  lateral  bending, 
and  being  carried  forward  by  the  rotation.     To 
these  dislocations  Hueter  gives  the  name  disloca- 
tions by  abduction  or  rotation. 

Motion  about  the  other,  transverse,  axis  pro- 
duces a  bending  forward  (or,  to  a  less  degree, 
backward)  of  the  column,  during  which  the  ante- 
rior portion  of  the  disk  is  compressed,  the  pos- 
terior portion  stretched,  and  both  inferior  articular 
surfaces  of  the  upper  vertebra  moved  upward  and 
forward  along  the  superior  articular  surfaces  of  the 
underlying  vertebra.  The  movement  is  checked, 
when  its  normal  limit  is  reached,  by  the  ligaments 
of  the  joints  and  arches,  and,  if  these  yield,  a  dis- 
location is  produced,  in  which  the  inferior  articu- 
lar processes  of  the  upper  vertebra  pass  forward 
and  in  front  of  those  with  which  they  articulate 
— dislocation  by  flexion. 

Under  the  first  head,  dislocations  by  abduction, 
are  to  be  included  the  complete  or  incomplete  uni- 
lateral dislocations  forward  or  backward,  and  the 
bilateral  dislocations  in  opposite  directions,  de- 
scribed as  distinct  forms  under  these  names  by 
Blasius,  all  of  which,  with  one  exception  (the 
unilateral  dislocation  backward)  represent  only 
different  degrees  of  the  same  displacement.  In- 
stead of  being  entirely  separated  from  each  other, 
the  articular  surfaces  may  remain  in  contact  at 
their  edges.  If  the  displacement  is  somewhat 
greater,  the  inferior  process  of  the  upper  vertebra 
passes  further  forward,  and  sinks  into  the  notch  between  the  body  and 
the  superior  articular  process  of  the  lower  vertebra  (complete  unilat- 
eral dislocation)  (Fig.  241),  and  at  the  same  time  the  inferior  process  on 
the  op|)osite  side  may  be  carried  backward  by  the  movement  of  rotation 
(bilateral  dislocation  in  opposite  directions).  Blasius  quotes  four  cases 
in  which  the  latter  variety  was  observed  and  verified  by  post-mortem 
examination ;  the  dislocated  vertebrae  were  the  second,  fourth,  and  fifth 
cerv  ical,  and  the  eleventh  dorsal,  and  the  dislocation  was  forward  on 
the  left  side  in  the  first  three,  and  forward  on  the  right  side  in  the  last 
one.  The  unilateral  dislocation  backward,  of  which  Blasius  refers  to  a 
few  examples  exclusive  of  those  of  the  occiput  upon  the  atlas,  may,  I 
think,  be  attributed  to  the  same  mechanism,  the  displacement  being 
effected  in  consequence  of  the  yielding  of  the  ligaments  of  the  joint  on 
the  side  toward  which  the  body  is  bent,  instead  of  on  the  opposite  side 
as  in  the  other  cases.  In  a  case  observed  by  Cloquet,  and  briefly  men- 
tioned by  Blasius,  the  second  lumbar  vertebra  was  dislocated  in  this 


Direction  of  the  median 
axis  in  the  different  sec- 
tions of  the  spinal  col' 
umn.    (Henke.) 
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r,  the  dislocation  being  complicated,  but  unessentially,  by  fracture 
o£  the  body  and  arch  of  the  vertebra;  all  the  prooeases  were  uninjured. 
The  patient  survived  several  years,  and  the  condition  of  the  parts  was 
determined  by  aulopsical  examination,  Underthesecondheau,  f/iWoca- 
tiovs  In/ flexion,  are  included  bilateral  dislocations  forward  or  Inckward. 
The  force  continuing  to  act  after  the  normal  limit  of  forward  flexion  of 
the  column  haa  been  reached,  the  Hgameula  subflava  are  ruptured,  and 
the  posterior  portion  uf  the  intervertebral  disk  is  torn  or  separated  from 


Cnmplete  unllatecBl  diilacaUon  by  coutlt 


ccrrlc&I  verlebra,    (KOmo.) 


the  vertebra  with  or  without  avulsion  of  a  portion  of  the  bone;  the 
articular  processes  of  the  upper  vertebra  lodge  in  front  of  those  of  the 
lower  iu  the  notches.  Sometimes  the  proc«sses  do  not  juuss  entirely 
beyond  each  other,  but  remain  in  contact  at  their  extremities;  and 
sometimes,  the  movement  being  accompanied  by  slight  rotation  of  the 
vertebrte  upon  each  other,  one  articular  process  is  displaced  further 
forward  tlian  the  other.  The  lumen  of  the  vertebral  canal  may  be 
seriously  encroached  upon  in  this  dislocation,  and  its  conteuts  injured 
by  compression  against  the  upper  edge  of  the  body  of  the  lower  ver- 
tebra. 

The  mechanism  of  the  double  dislocation  baokivard,  of  which  a  few 
cases  have  been  accurately  observed,  has  not  been  demonstrated,  but 
the  possibility  of  its  production  by  extreme  dorsal  flexion  of  the  column 
is  such  that  it  may,  provisionally  at  least,  be  place«l  in  this  class.  The 
motion  is  arrested  by  bony  contact  at  the  arches,  and  by  the  interver- 
tebral disks,  the  efBeiency  of  whose  resistance  is  increased  by  their 
greater  distance  from  the  fulcrum  about  wliich  the  rupturing  move- 
ment must  turn.  It  is  interesting  to  note  tliat  in  a  case  reported  by 
Stanley,'  dislocation  backward  of  the  fifth  cervical  vertebra,  the  upper 
five  vertebne  were  firmly  united  together  by  bony  fusion.  The  ai&- 
placement  was  so  great  that  the  body  of  the  fifth  rested  upon  the 
laminte  and  spinous  prtHsess  of  the  sixth.  The  additional  leverage 
created  by  this  anchylosis  may  be  Invoked  as  an  ai^ument  iu  favor  of 
tJie  theory  of  productioti  by  dorsal  flexion. 

7b-ansver»e  dislocation  has  been  diagnosticated  in  several  cases,  but 
the  only  one  in  which  sufficient  anatomical  proof  has  been  obtained  is 
one  mentioned  by  Charles  Bell,'     A  child  was  run  over  by  a  stage- 
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coach  and  died  of  croup  thirteen  months  later.  The  last  dorsal  ver- 
tebra was  found  completely  displaced  to  the  left  side  of  the  first  lum- 
bar with  slight  chipping  of  the  bone.  The  articulation  between  these 
vertebrse  is  of  such  a  character  that  this  form  of  dislocation  would 
seem  impossible  without  a  fracture  of  the  articular  processes^  and  prob- 
ably it  may  still  properly  be  deemed  so  except  in  a  child.  The  same 
anatomical  conditions  exist  in  the  lumbar  vertebrae,  but  in  the  dorsal 
and  cervical  r^ions  the  articular  surfaces  look  backward  and  forward 
or  are  only  slightly  inclined  to  one  side,  consequently  this  form  of  dis- 
location must  there  be  regarded  as  possible. 

In  the  greater  part  of  the  dorsal  region  it  would  necessarily  be  asso- 
ciated with  dislocation  of  the  vertebral  end  of  the  corresponding  rib. 

In  all  the  clinical  cases  quoted  by  Blasius,  with  one  exception,  the 
cervical  vertebrsB  were  concerned,  and  he  savs  that  the  correctness  of 
the  diagnosis  is  very  doubtful  in  all. 

The  main  groups  and  varieties,  then,  are  as  follows  : 

Dislocations  by  flexion,  ventral  or  dorsal. 

Bilateral  forward. 

Bilateral  backward. 

Dislocations  by  abduction  or  rotation. 

Unilateral  forward     1  1  .  .  1  . 

TT  "1  4.      11     1        J  >  complete  or  incomplete. 
Unilateral  backward  j 

Bilateral  in  opposite  directions. 

Transverse.  (?) 

The  associated  lesions  comprise  rupture  of  the  various  ligaments, 
muscles,  bloodvessels,  and  nerves,  fracture  of  the  bones,  and  injuries 
of  the  spinal  cord  and  its  membranes,  and  those  later  changes  which 
may  be  induced  by  the  primary  ones. 

The  intervertebral  disk  is  always  ruptured  or  torn  away  from  one  or 
the  other  vertebra,  and  this  rupture  or  separation  is  almost  invariably 
complete,  and  is  accompanied  by  the  avulsion  of  larger  or  smaller 
fragments  of  the  bone.  In  one  or  two  cases  the  disk  appears  to  have 
been  crushed. 

The  capsular  ligameniy  on  one  or  both  sides  according  to  the  char- 
acter of  the  displacement,  is  always  torn.  The  anterior  and  posterior 
ligaments  are  either  torn,  wholly  or  in  part,  or  stripped  from  their 
attachments  to  the  bodies  of  the  vertebrae,  sometimes  bringing  with 
them  in  the  latter  case  portions  of  the  bone.  The  ligaments  between 
the  laminte  and  the  spinous  processes  are  either  torn  or  put  upon  the 
stretch,  and  those  between  the  transverse  processes  were  torn  in  the  only 
reported  case  found  by  Blasius  in  which  their  condition  was  mentioned. 
Instead  of  rupture  of  the  ligaments /rac/wre  of  the  processes  to  which 
they  are  attached  may  occur,  and  various  other  fractures  of  the  adjoin- 
ing processes  or  of  more  distant  parts  are  frequently  observed. 

The  surrounding  and  the  attached  muscles  may  be  torn  by  the  dis- 
placement or  by  the  direct  action  upon  them  of  the  dislocating  violence. 

The  veins  coming  from  the  bodies  of  the  vertebrae  and  those  of  the 
meninges  of  the  cord  are  so  large  and  their  relations  with  the  bones 
and  ligaments  are  so  close  that  hemorrhage  is  always  free  and  some- 
times very  profuse. 
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In  dislocations  of  the  cervical  vertebree  the  vertebral  arteries  so  com* 
monly  escape  injury  that  the  possibility  of  their  ruptare  has  been 
denied^  but  in  a  case  received  into  St.  Thomas's  HospitaP  the  verte- 
bral artery  was  found  to  have  been  torn  and  a  large  amount  of  blood 
to  have  escaped  into  the  vertebral  canal  and  among  the  muscles.  Blft* 
sius  admits  this  case  into  his  list,  although  all  the  processes  of  the  foQith 
vertebra  were  broken. 

The  nerve  trunks  at  their  point  of  emergence  through  the  interver- 
tebral foramina  may  be  compressed  or  torn  on  one  or  botn  sides  between 
the  articular  process  of  one  vertebra  and  the  body  or  pedicle  of  the 
other;  and  in  the  lumbar  or  lower  dorsal  regions  the  nerves  constituting 
the  Cauda  equina  have  repeatedly  been  found  torn  ^ross  or  compressed 
between  the  body  and  laminae  of  the  adjoining  vertebrsD. 

The  spinal  cord  and  its  membranes  may  entirely  escape  injury,  and 
if  injured,  the  lesion  may  present  any  grade  between  simple  compres- 
sion and  complete  rupture.  The  injury  may  be  caused  by  pressure  of 
the  bone  against  the  cord  or  by  the  direct  elongation  of  the  latter. 
All  the  lining  membranes  may  be  torn,  entirely  across  or  only  in  part, 
or  one  of  them  alone  may  be  ruptured.  Their  rupture  is  necessarily 
accompanied  by  the  extravasation  of  blood,  usually  profuse,  between 
the  dura  and  the  bone  and  amid  the  meninges.  Occasionally  an  extra- 
vasation of  blood  has  been  found  within  the  cord  itself;  thus,  in  a 
case  reported  by  Martini,'  one  of  diastasis  between  the  fourth  and 
fifth  cervical  vertebrae,  in  which  there  was  complete  rupture  of  all  the 
ligaments  and  separation  to  such  an  extent  that  the  finger  could  be 

f>assed  between  the  bones,  the  meninges  were  not  torn,  and  the  only 
esion  found  in  the  cord  was  a  clot  three  centimetres  long  in  its  centre 
and  involving  also  the  cortical  substance.  A  similar  case  has  recently 
been  reporteof  by  Qu6nu.'  It  is  worthy  of  note  that  in  three  reported 
cases*  in  which  extensive  paralysis  was  present  the  autopsy  failed  to 
show  any  lesion  of  the  cord,  and  that  in  others  there  has  appeared  to 
be  no  fixed  relation  between  the  extent  of  the  paraylsis  and  the  ana- 
tomical lesions  found  in  the  cord.  In  other  cases  the  cord  has  been 
found  torn  while  the  ligaments  have  been  only  slightly  injured. 

The  analysis  made  by  Blasius  to  determine  the  relative  f reqnengr  and 
severity  of  injury  to  the  cord  in  the  different  forms  and  at  the  different 
seats  of  dislocation  shows  that  the  danger  is  greatest  in  dislocation  of 
the  lower  cervical  vertebrae,  the  fifth  and  especially  the  sixth,  although 
even  there  the  cord  may  entirely  escape  injury.  In  the  variety  which 
he  terms  *'  unilateral  forward"  (dislocation  by  abduction  or  rotation) 
the  danger  is  less  than  in  the  '^  bilateral  forward''  or  *^  backward '^ 
(dislocation  by  flexion);  in  7  autopsies  the  cord  was  found  injured  in  6, 
and  of  45  cases  observed  clinically,  all  of  the  neck,  in  9  there  was 
evidence  of  injury  or  compression  of  the  cord,  which  disappeared  in 
5  and  was  followed  in  4  by  inflammatory  and  softening  processes  in 

1  Medico-Chirurglcal  Review.  1831,  vol.  xlv.  (18  of  analyt.  series),  p.  227. 

^  .Martini :  Schmidt's  JahrbUcher,  1861,  vol.  ex.  p.  195. 

»  Qn<^nu:  Le  Progres  Medical.  February  27. 1887 

*  (:olbr>rDe:  Proviucial  Medical  and  Surgical  Journal,  vol.  ii.  p.  50;  Hafner :  Zeitschrift  fUr 
Wuiidarzte  und  Geburtsbelfer.  1856.  vol.  ix.  p.  249 ;  and  Porta  :  Delia  lus.sazioni  delle  vertebre,  1864, 
quoted  by  Blasius. 
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the  cord.  The  variety  which  he  terms  '^bilateral  in  opposite  direc- 
tions'' appears  particularly  free  from  this  danger;  in  the  few  cases  he 
collected  paralysis  was  exceptional  and  temporary.  Of  8  cases  of  bilat- 
eral dislocation  backward  examined  post  mortem,  the  cord  was  unin- 
jured in  2,  and  more  or  less  severely  injured  in  6;  of  6  clinical  cases, 
in  3  there  was  no  paralysis,  and  in  3  the  paralysis  was  temporary.  Of 
52  cases  of  bilateral  dislocation  forward,  the  cord  was  uninjured  in  17, 
and  was  injured  seriously  and  irreparably  in  11;  in  the  remaining  24, 
either  recovery  followed  or  a  distinction  cannot  be  made  between  the 
effects  of  the  mechanical  violence  inflicted  upon  the  cord  by  the  dislo- 
cation and  those  of  the  later  inflammatory  and  nutritive  changes.  It 
must  be  remembered  that  in  most  of  the  clinical  cases  our  knowledge 
of  the  exact  character  of  the  lesion  of  the  skeleton  is  defective 

Blasius^  summarizes  the  analysis  as  follows :  in  no  form  of  disloca- 
tion is  injury  of  the  spinal  cord  a  necessary  consequence;  such  injury 
is  less  to  be  expected  in  unilateral  dislocation,  and  in  unilateral  dislo- 
cation forward  of  the  cervical  vertebrae  it  is  always,  or  almost  always, 
only  a  simple  compression  without  crushing;  in  bilateral  dislocation 
backward  or  forward,  either  of  the  dorsal  or  cervical  vertebrae,  the 
cord  is  exposed  to  more  serious  lesions  and  seldom  escapes  entirely 
uninjured,  and  when  the  displacement  is  forward  the  cord  is  mechan- 
ically affected  in  most  cases,  but  the  cases  of  severe  injury  are  fewer 
than  those  in  which  all  injury  is  escaped;  finally,  the  danger  is  least 
in  bilateral  dislocation  in  opposite  directions. 

Secondary  Changes.  When  the  patients  survive  for  a  sufficient  length 
of  time  the  signs  of  a  more  or  less  acute  inflammatory  reaction  appear. 
There  is  reason  to  believe  that  this  reaction  in  the  meninges  and  cord 
is  not  so  frequent  or  severe  as  that  which  follows  injury  to  the  skull, 
but  yet  in  a  number  of  cases  pus  has  been  found  in  the  meninges  and 
even  in  the  centre  of  the  cord  itself.  The  cord  may  be  slightly  soft- 
ened and  changed  in  color,  or  it  may  be  reduced  to  pulp,  and  this 
change  may  involve  only  the  portion  corresponding  to  the  dislocated 
vertebra  or  it  may  extend  to  a  greater  or  less  distance  above  and  below. 
It  is  probable  also  that  other  changes  observed  after  fracture  of  the 
vertebrae,  such  as  extensive  suppuration  within  the  pia  and  the  substi- 
tution of  fibrous  tissue  for  the  nervous  elements  of  the  cord,  may  take 
place,  for  the  conditions  are  practically  the  same. 

The  intervertebral  disk  seems  habitually  to  disappear  by  softening 
and  absorption;  and  the  ligaments  undergo  changes  similar  to  those 
observed  in  other  ligaments — that  is,  their  torn  portions  reunite  by 
cicatricial  tissue  or  they  contract  new  attachments  in  the  evolution 
of  the  process  of  repair,  and  they  may  even  become  ossified.  The 
tendency  of  the  reparative  process  to  end  in  suppuration,  which  has 
been  observed  to  be  exceptionally  marked  after  fracture  of  the  verte- 
bne,  has  been  manifested  also  after  dislocation,  although  possibly  only 
in  cases  complicated  by  fracture. 

Etiology.  The  causes  have  been  habitually  described  as  direct  and 
indirect  violence  and  muscular  action.    The  aistinction  between  direct 

1  Blasius :  Loc.  cit.,  p.  130. 
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and  indirect  violence  is  made  by  clafisifyinff  under  the  latter  those 

in  which  the  force  has  acted  upon  the  column  at  some  distaaoe  from 
the  point  of  dislocation  to  bend  it  in  one  or  another  direotioo,  and 
under  the  former  those  in  which  the  force  has  acted  directly  upon  the 
dislocated  vertebra.  But  the  mechanism — in  most,  if  not  m  all  cues 
•^is  certainly  the  same;  the  column  is  forcibly  bent,  and  the  disloeatioo 
is  produced  by  this  forcible  bending,  just  as  a  rod  may  be  bent  or  broken 
by  grasping  and  approximating  its  two  ends  with  or  without  the  aid  <rf 
direct  pressure  against  its  centre.  In  the  cases  of  dislocation  by  mus- 
cular action  the  cervical  vertebrse  alone  have  been  involved,  and  the 
movement  has  been  that  of  Ydaggerated  rotation  or  dorsal  flexion. 

8ymi»tom8  and  Diagnosis.  Most  of  the  symptoms  of  dislocation  are 
the  same  as  those  of  fracture  of  the  vertebrae.  There  is  usually  the 
same  history  of  violence  actine  upon  the  spinal  column,  either  directly 
or  indirectly,  to  bend  it  beyond  the  limit  of  its  normal  range  of  motion, 
localized  pain  increased  by  movement  or  manipulation,  inability  to 
stand,  partial  or  complete  paralysis  below  the  point  of  injury,  diminu- 
tion or  exaggeration  of  the  normal  mobility  of  the  affected  part,  with 
or  without  reflex  muscular  ri^dity  of  the  upper  sejgment  of  the  column, 
and  deformity  recognizable  by  sight  or  touch.  The  symptoms  which 
are  thought  to  be  of  most  service  in  establishing  the  differential  diag^ 
nosis  between  these  two  injuries  are  crepitus  and  abnormal  mobility 
at  the  point  of  injury  in  fracture,  and  tneir  absence  in  dislocation. 
Unfortunately,  crepitus  is  not  always  obtainable  in  fracture  by  such 
manipulations  as  are  permissible,  and  it  may  be  present  in  dislocation 
accompanied  by  fracture — that  is,  in  a  condition  in  which  the  disloca- 
tion is  the  important  injury,  and  the  fracture  a  comparatively  unim- 
portant addition.  Rigiaity  of  the  column  at  the  injured  point  is 
common  but  not  constant  in  dislocation,  and  it  may  be  caused  in  frac- 
ture, or  even  in  contusion  or  sprain,  by  muscular  contraction.  But 
while  a  positive  differential  diagnosis  may  not  often  be  possible,  a  prob- 
able diagnosis  may  frequently  l>e  made,  at  least  when  the  injury  is  in 
the  cervical  region,  by  attention  to  the  attitude  and  rigidity  of  the 
neck,  by  recognition  of  the  change  in  the  relations  of  the  transverse 
processes,  or  of  the  bodies  of  the  vertebrae  so  far  as  they  are  accessible 
to  examination  in  the  pharynx,  or  of  the  lower  spinous  processes,  and 
by  the  impossibility  of  correcting  the  displacement  by  pressure. 

On  the  other  hand,  muscular  contraction  and  pain  due  simply  to 
bruising  of  muscles  or  nerves  or  to  inflammation  of  the  vertebral  joints 
may  produce  an  attitude  and  rigidity  closely  resembling  those  of  dis- 
location. 

Defottnity.  The  deformity  consists  in  displacement  of  the  spinous 
or  transverse  processes  forward  or  backward  or  to  one  side,  and  is  to  be 
recognized  by  palpation.  The  displacement  of  the  transverse  processes 
can  be  recognized  by  touch  only  in  the  neck,  that  of  the  spinous  pro- 
cesses everywhere  except  in  the  upper  cervical  region  unless  the  patient 
is  very  fat.  The  body  of  the  displaced  vertebra  is  accessible  to  exami- 
nation only  in  the  pharynx  and  oc(*asionally,  as  in  a  case  reported  by 
Dupuytren,  by  deep  pressure  through  the  anterior  abdominal  wall. 

Pain,  although  sometimes  absent,  is  commonly  present,  and  is  pro- 
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voked  or  increased  by  movements  of  the  body  or  by  direct  pressure 
upon  the  injured  region.  It  has  its  origin  in  the  bruising  or  laceration 
of  the  adjoining  soft  parts  and  in  pressure  upon  the  nerves  within  the 
canal  or  at  their  points  of  exit  through  the  intervertebral  foramina.  In 
some  cases  it  is  referred  only  to  the  point  of  injury,  in  others  it  is  radi- 
ated along  the  course  and  over  the  region  of  distribution  of  the  affected 
nerves. 

Paralytdsy  entirely  absent  in  some  cases,  may  be  partial  or  com- 
plete within  the  affected  region;  usually  the  two  sides  of  the  body  are 
similarly  affected  (paraplegia),  and  limitation  to  a  lateral  half  of  the 
body  (hemiplegia)  is  unknown  except  where  the  paralysis  has  been  only 
partial.  Motor  paralysis  is,  as  a  rule,  more  marked  and  extensive  than 
sensory  paralysis. 

Paralysis  has  been  observed  in  the  muscles  of  the  column  adjoining 
the  point  of  injury,  in  some  or  all  of  the  parts  of  the  body  below  the 
point  of  injury,  and  occasionally  in  those  lying  above  it.  The  last- 
mentioned  extension  is  to  be  explained  by  mechanical  injury  to  the 
cord  at  a  higher  point  than  the  dislocation,  as  by  overstretching  in 
diastasis,  or  by  extravasation  of  blood,  or  by  the  extension  of  inflam- 
matory processes  set  up  by  the  injury. 

Instead  of  paralysis,  or  in  association  with  it,  may  be  observed  mus- 
cular contractions,  neuralgic  pains,  and  hyp^raesthesia,  presumably  de- 
pendent upon  inflammatory  changes  in  the  cord  and  meninges.  In  a 
few  cases  there  have  been  general  convulsions,  promptly  followed  by 
death. 

In  addition  to  these  symptoms  of  injury  of  the  cerebro-spinal  nerves 
and  centres  are  others  of  widely  different  character  and  involving  many 
different  tissues  and  organs,  which,  as  Hutchinson^  has  pointed  out  in 
a  valuable  and  very  interesting  paper,  may  be  referred  to  changes  in 
the  sympathetic,  especially  the  vasomotor  system.  Thus,  sudden  rises 
of  temperature,  general  or  local  and  of  longer  or  shorter  duration,  may 
be  observed,  sometimes  associated  with  pallor  of  the  surface  or  with 
marked  pulsation  in  the  arteries.  If  the  injury  is  in  the  cervical  region 
the  heart-beat  becomes  slow  but  does  not  also  show  the  intermissions 
that  commonly  accompany  the  slow  pulse  of  injury  to  the  brain. 

Immobility  of  one  or  both  pupils,  with  a  slight  degree  of  contrac- 
tion, has  been  noted;  in  other  cases  immobility  with  dilatation. 

Priapism  may  accompany  injury  of  the  lower  cervical  and  upper 
and  middle  dorsal  regions  when  it  is  sufficient  to  cause  paraplegia. 
Its  frequency,  compared  with  all  cases  in  males,  was  found  by  Blasius 
to  be  1  to  5  at  the  fourth  cervical,  1  to  3.6  at  the  fifth,  1  to  2.7  at  the 
sixth,  and  1  to  2.5  at  the  seventh.  He  adds  that  it  was  present  in 
fourteen  out  of  twenty-five  cases  of  fracture  of  the  sixth  cervical  ver- 
tebra. The  condition  of  the  member  appears,  however,  not  always  to 
be  that  of  normal  physiological  erection,  but  rather  of  simple  engorge- 
ment, the  member  remaining  comparatively  flaccid  although  swollen. 
In  a  few  cases  the  priapism  has  been  provoked  only  by  the  additional 
application  of  a  local  irritant,  as  the  passage  of  a  catheter. 

1  Hutchinson  :  London  Hospital  Report,  1866,  vol.  ill.  p.  857. 
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The  rapid  formation  of  bed-Bores  has  also  been  attributed  to  vaso- 
motor or  trophic  changes,  but  while  it  is  possible  that  such  changes 
may  act  as  a  predisposing  cause,  yet  the  immediate,  determining  cause 
appears  to  be  rather  the  prolonged,  unrelieved  pressure  to  which  the 
parts  are  subjected  in  consequence  of  the  paralysis. 

The  occurrence  of  cystitis  and  ammoniacal  decomiwsition  of  the 
urine  within  the  bladder  has  also  been  explained  in  the  same  manner, 
but  seems  rather  to  be  the  consequence  of  over-di stent! on  of  the  bladder 
and  of  the  use  of  the  catheter.  The  later  consequences  of  this  cystitis 
are  extremely  serious  and  may  hasten  or  be  the  immediate  cause  of 
death. 

Injury  to  or  change  in  the  vasomotor  nerves  has  been  thought  to  be 
the  cause  also  of  changes  sometimes  observed  in  the  lungs.  In  two 
cases  elsewhere  menlioned  I  have  known  fracture  of  the  cervical  ver- 
tebne  to  be  followed  by  expectoration  of  blood  coming  from  the  lungs, 
and  Biaslus  (following  Moritz)  describes  a  pulmonary  congestion  ap- 
pearing promptly,  marked  at  first  by  increased  secretion,  and  rapidly 
causing  death  by  redemaof  the  lungs,  usually  on  the  second  or  third  day. 

PrognoHiB.  The  injury  is  commonly  deemed,  and  with  good  reason, 
one  that  places  the  life  of  the  patient  in  great  danger.  Of  the  278 
cases  he  collected  Blasius  collated  159  in  which  the  diagnosis  was  cer- 
tain; of  these  36  recovered  and  123  died,  a  proportion  of  22.6  per 
cent,  of  recoveries,  or  1  in  4.4.  It  is  well  worthy  of  note,  also,  that 
of  these  36  recoveries  the  dislocation  was  completely  reduced  in  27 
and  partly  reduce<l  in  2,  and  that  all  these  29  and  5  of  the  remaining 
7  were  dislocations  of  the  cervical  vertebrte. 

In  the  fatal  cases  death  usually  followed  promptly  upon  the  receipt 
of  the  injury.  Of  113  authentic  cases  more  than  half  died  within  the 
first  week,  the  others  at  varying  periods  up  to  five  months.  Death, 
especially  in  the  cases  in  which  it  occurs  promptly,  is  usually  the  con- 
sequence of  the  injury  to  the  cord  or  of  the  intlammatury  proueeaes 
set  up  in  it  by  the  injury;  but  even  when  such  injury  exiala,  especially 
if  situated  in  the  lower  portion  of  the  cord,  life  may  be  indefinitely  pro- 
longed. Simple  compression  of  the  cord  involves  less  danger  to  life 
than  it^  complete  nr  partial  division  or  crushing,  and  relief  of  tiie  com- 
pression may  be  followed  by  restoration  of  function.  If  the  compres- 
sion takes  place  gradually,  even  to  a  very  marked  degree  and  at  the 
upper  end  of  the  cord,  as  in  several  reported  cases  of  cervical  spinal 
caries,  prolongation  of  life  is  still  possible,  and  even  marked  and  per- 
manent compression  at  the  level  of  the  atlas  and  axis  has  in  two  reported 
cases  not  proved  immediately  fatal.  In  one'  of  these,  dislocation  of 
the  alias  forward  from  both  the  occiput  and  the  axis  with  fracture  of 
the  odontoid  process,  the  canal  was  reduced  to  a  triangular  slit  two 
millimetres  wide  on  one  side  and  five  on  the  other;  the  patient  survived 
five  months,  being  completely  paralyzed  during  most  of  the  time,  la 
the  otlier  case,'  incomplete  dislocation  of  the  occiput  from  the  atlas 
due  to  caries,  the  patient  survived  three  months  and  died  of  tubercle 
of  the  brain. 
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If  the  dislocation  is  reduced  the  symptoms  may  disappear  promptly, 
or  the  paralysis  may  persist  in  whole  or  in  part,  and  the  case  may  even 
terminate  fatally  in  consequence  of  the  injury  done  to  the  cord  or  its 
envelopes. 

Treatment.  This  must  be  directed  to  the  reduction  of  the  disloca- 
tion, the  prevention  of  its  recurrence,  and,  if  reduction  is  impossible,  to 
the  relief  of  the  consequences  of  the  displacement.  If  reduction  is 
to  be  attempted  it  should  be  done  promptly,  and  yet  it  must  be  added 
that  it  has  been  successfully  made  in  several  cases  as  late  as  the  eighth 
or  ninth  day  after  the  accident,  and  in  one  after  the  lapse  of  two 
months,  and  was  followed  by  the  prompt  or  gradual  disappearance  of 
the  paralysis. 

The  attempt  to  discriminate,  with  reference  to  the  question  of  attempt- 
ing reduction,  between  cases  in  which  the  paralysis  is  due  to  simple 
compression  of  the  cord  and  those  in  which  it  is  due  to  its  laceration 
or  the  effusion  of  blood  within  the  canal  is  impracticable,  because  of 
the  impossibility  of  making  a  positive  differential  diagnosis  between 
those  conditions. 

The  possibility  that  the  attempt  may  cause  the  instant  death  of  the 
patient,  especially  when  the  dislocation  is  in  the  upper  part  of  the  cer- 
vical spine,  is  a  weighty  factor  in  the  problem,  but  should  not,  in  my 
judgment,  deter  the  surgeon  if  the  patient  or  his  friends  accept  the  risk. 
It  should  only  stimulate  him  to  make  the  most  accurate  possible  diag- 
nosis as  regards  the  seat,  direction,  and  mode  of  production  of  the 
dislocation,  and  most  cautiously  to  select  and  execute  the  necessary 
manoeuvres.  The  urgency  of  the  symptoms  may  leave  him  but  scant 
time  for  observation  and  reflection,  and  the  history  of  the  case  may 
throw  no  light  upon  the  mode  of  production,  so  that  the  general  rule 
to  return  the  dislocated  part  along  the  path  by  which  it  escaped  from 
its  position  cannot  be  knowingly  and  deliberately  followed.  Under 
such  circumstances  the  surgeon  must  trust  to  traction  aided  by  such 
flexion  and  rotation  of  the  column  as  his  best  scrutiny  of  the  displace- 
ment and  knowledge  of  the  relations  of  the  articular  processes  may 
sugj^est.     Anaesthesia  should  usually  be  employed. 

The  return  of  the  bone  to  its  place  is  usually  indicated  by  a  distinct 
sound,  and  the  rigidity  which  is  usually  present  gives  place  to  normal 
mobility. 

If  the  dislocation  is  comparatively  slight,  moderate  lateral  pressure 
may  effect  reduction,  as  in  a  remarkable  case  reported  to  Blasius*  by 
Richter.  A  lad,  eleven  or  twelve  years  old,  consulted  Richter  because 
of  deformity  and  stiffness  of  the  neck  caused  by  a  fall.  He  found  the 
spinous  process  of  the  third  cervical  vertebra  slightly  displaced  to  one 
side,  and  that  pressure  upon  it  caused  pain.  No  paralysis.  An  attempt 
to  reduce  the  dislocation  by  traction  on  the  head  failed,  and  the  child 
was  sent  home  to  await  another  attempt.  On  the  way,  the  child,  who 
had  heard  and  comprehended  the  diagnosis,  stopped  by  a  wall,  leaned 
his  head  and  shoulder  against  it,  and  pressed  forcibly  with  the  thumb 
against  the  opposite,  convex  side  of  the  neck,  and  instantly  reduced 

1  Blaslus :  Loc.  dt.,  vol.  dr.  p.  114. 
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the  dislocation.  The  story  was  oonfirmed  by  the  child's  compuiioiu^ 
and  the  suigeon  at  his  visit  found  the  neck  straight,  normaUy  movable, 
and  free  from  pain. 

After  reduction  has  been  made  no  other  retentive  measures  than  rest 
in  bed  are  ordinarily  required,  but  if  there  is  reason  to  fear  reenrronce 
the  parts  may  be  immobilized  by  gypsum  bandages  or  padded  win 
splints  that  embrace  the  entire  trunk  if  the  injury  is  situated  below 
the  shoulders,  and  the  head  and  chest  if  it  is  in  the  cervical  region. 

If  reduction  cannot  be  made  immobilization  is  still  neoeaeaiy  to 
favor  the  formation  of  firm  adhesions  and  the  solidification  <rf  tiie 
bones  in  their  new  relations;  and  in  addition  measures  may  be  needed 
to  meet  the  indications  of  other  symptoms.  Of  the  latter  the  most 
urgent  is  the  acute  hypersemia  of  the  lungs  that  has  occasionally  been 
observed,  and  this  is  most  promptly  and  satisfactorily  met  by  free 
venesection.  The  need  of  regular  catheterization  in  the  paralytic  cases 
must  not  be  overlooked.  Permanent  drainage  of  the  bladder  throash 
a  perineal  incision  has  been  employed,  apparently  with  advantage,  m 
some  cases.  Suprapubic  drainage  would  probably  be  preferable  on  the 
score  of  cleanliness  and  easy  attention. 

Dislocations  of  the  Qcdirat  and  Oervical  VertelnnB. 

Dislocations  are  far  more  frequent  in  this  r^ion  than  in  the  others. 
The  fifth  cervical  vertebra  is  the  one  most  frequently  dislocated.  The 
anatomical  difPerences  between  the  articulations  of  the  atlas  with  the 
occiput  and  axis  and  those  of  the  other  vertebrae  are  such  that  a  sepa- 
rate description  of  the  injury  at  the  upper  end  of  this  region  is  necessary. 

1.  Dislocations  of  the  Occiput  (from  the  Atlas.) 

The  articulations  between  the  atlas  and  the  condyles  of  the  occip- 
ital bone  are  formed  on  each  side  by  a  long,  oval  articular  surface  on 
the  atlas,  which  is  concave  both  from  before  backward  and  from  side 
to  side;  the  long  axis  of  each  runs  from  in  front  outward  and  back- 
ward and  the  outer  margin  of  each  is  higher  than  the  inner  margin,  so 
that  each  articular  surface  looks  upward,  inward,  and  backward,  and 
together  they  constitute  a  cup-shaped  socket  into  which  the  rounded 
condyles  of  the  occipital  bone  fit,  and  upon  which  they  have  a  motion 
only  of  flexion  and  extension.  In  addition  to  the  ligaments  uniting 
the  two  bones  there  are  other  and  strong  ones  within  the  canal  whi(£ 
directly  unite  the  posterior  surface  and  apex  of  the  odontoid  process 
with  the  occipital  bone  and  thus  aid  in  opposing  the  separation  of  the 
atlas  from  the  latter. 

The  dislocation  was  formerly  deemed  quite  a  common  one,  and  to 
this  opinion  succeeded  another  more  in  harmony  with  the  anatomical 
conditions  of  the  joint  but  still  erroneous,  namely,  that  it  had  never 
occurred.  There  are,  however,  three  observations  which  positively 
demonstrate  the  occurrence  of  the  injury,  those  of   Costes,*  Bocus- 

1  Coetee :  Schmidt's  Jahrbuch  vol.  Izxix.  p.  208,  and  Mal^aigne :  Des  Luxations,  p.  S29.  Both 
these  accounts  arc  abstracts  of  the  orieinal  report  in  the  Journal  dc  Bordeaux.  Aumst,  lfl63;  and 
they  difibr  materially  from  each  otherln  some  points.    In  the  account  here  giveD  I  bave  In  Um 
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son/  and  Milner.*  In  the  former  a  lad  fifteen  years  old  was  thrown  down 
and  beaten  upon  the  back  of  the  neck,  by  which  the  atlas  was  displaced 
forward  from  its  articulations  with  both  the  occipital  bone  and  the 
axis,  and  the  odontoid  process  of  the  latter  was  broken  off.  The 
patient's  head  remained  inclined  forward,  and  movements  of  the  neck 
were  diflBcult  A  few  days  later  hyperesthesia  and  paralysis  of  motion 
appeared,  and  persisted,  without  treatment,  for  four  months;  then  the 
right  arm  and  leg  became  painful,  and  he  was  taken  to  the  hospital. 
The  pulse  was  feeble  and  slightly  quickened;  at  the  posterior  part  of 
the  neck  was  a  firm  swelling  projecting  a  little  on  the  right  side  which 
subsequently  proved  to  be  the  posterior  part  of  the  axis,  and  the  chin 
was  turned  to  the  left  and  so  depressed  as  almost  to  touch  the  chest. 
He  died  thirty-six  days  after  admission  to  the  hospital. 

At  the  autopsy  the  skull  was  found  dislocated  backward  from  the 
atlas,  the  articular  surfaces  being  Completely  separated  on  the  right 
side,  while  on  the  left  the  anterior  and  mner  part  of  the  articular  sur- 
face of  the  condyle  was  still  in  contact  with  the  posterior  part  of  that 
of  the  atlas.  At  the  same  time  the  atlas  was  tilted  forward,  rotated 
to  the  left  in  front  and  to  the  right  behind,  and  displaced  forward  upon 
the  axis;  the  odontoid  process  was  broken  off  at  the  base  and  reunited 
by  fibrous  tissue  in  an  almost  horizontal  position  with  the  body  of  the 
axis.  The  posterior  arch  of  the  atlas  was  so  closely  approximated  to 
the  body  of  the  axis  that  the  interval  between  them  was  reduced  to  a 
triangular  slit  five  mm.  wide  on  the  left  side  and  two  mm.  on  the  right. 

In  the  second  and  third  cases  the  patients  were  instantly  killed. 

The  rarity  of  the  occurrence  is  readily  explained  by  the  extent  of 
the  articular  surfaces,  the  strength  of  the  ligaments,  and  the  extra- 
articular checks  to  the  movement  of  the  skull  upon  the  atlas,  the  effect 
of  which  is  to  cause  exaggerated  movements  of  lateral  or  antero- 
posterior flexion  of  the  head  to  be  transmitted  to  the  lower  vertebra. 

Treatment.  If  treatment  is  called  for,  the  attempt  to  reduce  should 
be  made  by  steady  traction  on  the  head  combined  with  such  coaptative 
pressure  upon  it  and  the  vertebrae  as  would  be  suggested  by  the  char- 
acter of  the  displacement. 

2.  Dislocations  of  the  Atlas  (from  the  Axis). 

The  articulation  between  the  atlas  and  axis  is  composed  not  only  of 
the  two  lateral  articulations  as  in  the  other  vertebrsB,  but  also  of  that 
between  the  odontoid  process  and  the  anterior  arch  of  the  atlas.  This 
process,  which,  genetically,  is  the  separated  body  of  the  atlas  that  has 
united  with  the  axis,  is  placed  vertically  behind  the  anterior  arch  of 
the  atlas,  and  is  firmly  held  in  place  by  the  strong  transverse  ligament 
of  the  atlas,  by  the  two  alar  or  check  ligaments  which  pass  from  the 
base  of  the  process  to  the  occipital  bone  at  the  mai^in  of  the  foramen 
magnum,  and  by  the  vertical  band  of   the  transverse  ligament,  the 

main  followed  the  former,  since  Malgaigne's  appears  to  baye  been  taken  fh>m  an  abstract,  not 
from  the  original  paper. 

^  Bouisson :  Schmidt's  Jabrbucb,  vol.  Ixxxii.  p.  216,  Trom  Revue  M^.  Cbinira;.  de  Paris,  vol.  ii. 
p.  355. 

3  Milner :  St.  Bartholomew's  Hospital  Reports,  toI.  x.  p.  814. 


488  HISL  0  OA  TIONS. 

suspenBorj  ligameat,  and  tiie  posterior  occipi to-axial  ligament  which 
overliea  the  others. 

Dislocation  forward  or  backward  is  possible  only  after  fracture  of  the 
odontoid  process  or  rupture  of  the  transverse  ligament,  dp  by  the  slip- 
piQg  of  the  process  beneath  the  ligament.  The  number  of  <;ases  of  the 
injury  demonstrated  b>'  autopsy  is  fairly  lai^  and  contaiiiB  examples 
of  all  three  forms.  In  most  nf  the  reported  cases  the  iojurt'  was  a 
diastasis  or  incomplete  separation  of  the  articular  surfaces,  the  atlas 
being  displaced  forward,  and  usually  so  inclined  that  its  anterior  arch 
lav  in  front  of  the  body  of  the  axis.  If,  in  this  change  of  place,  tlie 
odontoid  process  is  broken  off  and  accompanies  the  atlas,  the  proba- 
bility of  dangerous  compression  of  the  cord  is  somewhat  lessened. 
The  other  forms  that  have  been  demonstrated  are  dislocations  forward 
and  backward  of  both  articular  surfaces;  dislocation  forward  on  one 
side  only  (unilateral  dislocation  forward)  has  been  observed  only  clin- 
ically except  in  one  case'  in  which  there  was  also  a  similar  dislocation 
of  the  sixth  cervical.  There  is  some  reason  to  tliink  that  some  of  the 
obscure  reported  cases  that  ended  in  recovery  may  have  been  of  the 
hind  designated  us  "  bilateral  dislocation  in  opposite  directions,"  that 
in  which  one  articular  surface  is  displaced  forward  and  the  opposite 
one  backward,  for  experiment  shows  that  this  displacement  can  esist 
without  causing  compression  of  the  medulla.  A  case  observed  by 
Sfdillot  probably  was  of  this  kind,     {Vide  infra.) 

The  following  are  examples  of  the  rarer  forms: 

Dialocation  Forward  withoat  Bnptnre  of  the  Transverse  Ligament.  A 
man*  sixty  years  old  fell  from  a  height  of  four  or  five  metres,  striking 
upon  his  head,  and  eurvived  ten  hours.  The  head  was  held  in  mod- 
erate dorsal  flexion,  but  was  freely  movable.  The  odontoid  process 
had  passed  under  the  transverse  ligament,  and  compressed  the  medulla. 
The  right  alar  ligament  was  torn,  the  left  untorn.  The  articular  sur- 
faces of  the  atlas  had  moved  forward  upon,  but  had  not  entirely  left, 
those  of  the  axis.     There  was  no  fracture. 

A  similar  case  is  reported  by  Ortou,"  in  which  all  the  ligaments 
uniting  the  axis  to  the  atlas  and  occipital  bone  were  torn,  Dut  the 
transverse  ligament  was  uninjured,  and  the  odontoid  process  lay  behind 
it  compressing  the  cord.  The  injury  was  caused  by  a  blow  of  the  fist 
received  obliquely  from  behind,  on  the  angle  of  the  jaw.  Death  was 
instantaneous.    These  two  are  the  only  positive  examples  of  this  injury. 

Dlslocatioii  Backward.  A  woman*  sixty-eight  years  of  age  fell  while 
descending  a  ladder,  struck  upon  her  forehead,  and  died  instantly.  The 
atlas  was  dislocated  backward  on  both  sides,  the  anterior  ligament 
detached,  the  capstdar  ligaments  in  front  torn,  the  odontoid  process 
broken  at  its  base,  and  the  posterior  arch  of  the  atlas  broken  on  each 
side  near  the  transverse  process.  The  fracture  of  the  atlas  was  thought 
to  have  !>een  caused  by  its  impact  against  the  spinous  process  of  the 
axis. 

There  is  no  otlicr  reported  case  in  which  this  variety  has  been 
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demonstrated  post-raortera,  but  Malgaigne  quotes  from  Ehrlich  a  sup- 
posed case  which  ended  in  recovery. 

Bilateral  Dislocatioii  in  Opposite  Directions.  S^illot^  reported  the  case 
of  a  girl  who  had  sufiFered  for  some  time  with  stiffness  of  the  neck  and 
deviation  of  the  head  to  the  left,  although  it  could  be  turned  to  the 
right.  The  injury  had  been  caused  by  a  man  who  seized  her  by  the 
head  from  behind  and  forcibly  twisted  it  to  the  side  toward  which  it 
remained  deviated.  She  died  seven  weeks  later,  with  increasing  paral- 
ysis. The  autopsy  revealed  a  **  dislocation  of  the  atlas, '^  the  details 
of  which  are  not  given.  The  front  of  the  odontoid  process  was  rough, 
and  the  odontoid  ligaments  were  torn  and  partly  destroyed,  but  there 
was  no  pus.  Only  the  anterior  portion  of  the  cord  was  softened. 
Blasius  describes  this  case  as  one  of  bilateral  dislocation  in  opposite 
directions;  although  it  was  probably  such,  the  description  does  not 
prove  it. 

In  the  commoner  forms  of  diastasis  with  inclination  and  displace- 
ment of  the  atlas  forward,  and  in  complete  forward  dislocation  the  trans- 
verse ligament  is  ruptured,  or  the  oaontoid  process  is  broken  off  and 
accompanies  the  atlas.  In  diastasis  all  the  ligaments  uniting  the  atlas 
to  the  axis  are  ruptured;  in  dislocation  forward  the  ligaments  of  the 
posterior  arch  are  sometimes  untorn.  In  a  case  reported  by  Phillips,* 
the  posterior  arch  of  the  atlas  was  broken  off  on  each  side  and  remained 
in  place,  while  the  anterior  portion,  including  the  articular  surfaces  and 
carrying  with  it  the  fractured  odontoid  process,  was  displaced  so  far 
forward  and  downward  that  it  lay  entirely  in  front  of  and  became 
united  to  the  body  of  the  axis.  The  patient  survived  forty-seven 
weeks  and  died  of  hydrothorax.  The  injury  gave  rise  to  no  marked 
symptoms  except  persistent  stiffness  and  pain  in  the  neck,  which  were 
attributed  during  life  to  a  strumous  arthritis  set  up  by  the  injury. 

I  have  met  with  no  mention  of  injury  to  the  vertebral  arteries  or 
veins. 

The  spinal  cord  may  be  torn  across  in  part  or  entirely,  or  crushed, 
or  simply  compressed.  In  double  dislocation  forward,  it  is  most  likely 
to  escape  injury  if  the  odontoid  process  is  broken  off.  On  theoretical 
jijrounds,  it  is  also  thought  not  to  be  greatly  endangered  in  bilateral 
dislocation  in  opposite  directions. 

Cause.  The  cause  has  usually  been  a  fall  or  blow  upon  the  head. 
In  forward  dislocation,  and  in  complete  diastasis,  the  force  has  prob- 
ably always  been  so  exerted  as  to  bend  the  head  toward  the  breast;  in 
partial  diastasis,  with  rupture  of  the  ligaments  of  only  one  side,  the 
inclination  must  have  been  toward  the  opposite  side. 

Unilateral  dislocation  or  bilateral  dislocation  in  opposite  directions 
may  be  produced  by  exaggerated  rotation  of  the  head,  as  in  S^illot's 
case. 

Symptoms.  In  simple  diastasis  without  displacement,  and  without 
injury  of  the  cord,  there  may  be  no  symptoms  except  pain  and  exag- 
gerated mobility  of  the  head,  and  even  the  latter  may  be  lacking  because 
of  spasmodic  contraction  of  the  muscles.     In  the  common  form,  dislo- 

1  SMillot :  Gazette  MMlcale,  1842,  p.  776. 

2  Phillips :  Med.  ChlrtuK.  Trans.,  vol.  xx.  p.  78. 
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oation  forward,  the  chia  is  depressed  apon  the  ohest^  and  a  pioouiieDoe 
may  be  felt  at  the  back  of  the  neck,  below  tlie  oooipat^  formed  bjr  the 
spinous  process  of  the  axis.  In  the  pharynx  may  oe  felt  the  prageol- 
ing  anterior  arch  of  the  atlas.  Pain  is  always  present^^  and  aaoallf 
severe.  Phillips's  case,  above  quoted,  is  a  marked  exception  in  respeol 
of  pain,  disability,  and  deformity.  The  nervous  symptoms  vaiy  widi 
the  d^ree  of  injury  to  the  cord. 

Fro^ioBis.  The  prognosis,  even  accepting  the  cases  of  doobtfdl  dieg^ 
nosis  followed  by  recovery,  is  very  bad.  Death  may  be  caaaed  imme- 
diately, or  suddenly  at  a  later  period  by  the  shifting  of  the  looaened 
bones  and  the  consequent  compression  of  the  cord,  or  by  the  prognm 
of  the  changes  induct  by  the  primary  traumatism. 

Treatment.  Immediate  reduction  of  the  displacement  and  the  pre- 
vention of  its  recurrence  are  imperative,  if  the  former  can  be  aooom- 
plisbed  without  such  violence  as  would  in  itself  endanger  the  li£e  of 
the  patient.  Although  Phillips's  case  furnishes  proof  that  the  vetau^ 
ence  of  the  displacement  is  not  necessarily  incompatible  with  the  pio* 
longation  of  life  and  activity,  and  although  this  proof  is  suppoitea  fay 
the  survival  in  fair  condition  of  several  other  patients  who  have 
received  injuries  at  the  upper  part  of  the  cervical  spine,  the  ezaot 
nature  of  which  was  in  doubt,  but  which  were  followed  by  permanent 
rigidity  and  deformity  of  the  part,  yet  there  can  be  no  questiofi,  I 
think,  of  the  propriety  of  making,  or  even  of  the  obligation  to  make, 
cautious,  well-considered  attempts  to  correct  the  displacement.  Even 
if  dangerous  pressure  upon  the  cord  has  not  at  the  time  taken  place, 
yet  it  is  certain  that  the  condition  is  full  of  the  gravest  risk.  The 
displacement  may  gradually  increase,  as  in  Dubreuil's  case,  in  which 
the  chin  did  not  touch  the  chest  until  the  tenth  or  eleventh  day,  and 
death  occurred  suddenly  on  the  seventeenth,  or  the  fatal  increment  of 
displacement  may  be  suddenly  added  by  the  relaxation  of  the  spas- 
modically contracted  muscles,  or  by  an  incautious  movement  of  the 
patient,  or  even  of  his  attendants.  This  latter  has  occurred  even  after 
complete  reduction,  as  in  the  following  case,  which  I  quote  in  some 
detail  because  it  will  illustrate  many  of  the  prominent  features  of  the 
injury. 

A  man^  fifty-eight  years  of  age  fell  down  a  hill-side  and  remained 
all  night  upon  the  ground  unconscious.  In  the  morning  he  tried  to 
walk  and  found  himself  ^'  unsteady.''  Help  came,  and  he  was  taken 
home.  When  seen  by  the  reporter  he  was  seated  in  a  chair,  his  chin 
resting  on  his  sternum,  his  head  and  neck  rigidly  fixed.  He  was  con- 
scious, not  paralyzed,  and  complained  of  great  pain  in  the  neck.  There 
was  a  marked  prominence  at  the  back  of  the  neck  below  the  occiput 

By  steady  traction  upon  the  sides  of  the  head  the  displacement  was 
completely  reduced  with  a  distinct  snap  and  crepitus,  and  the  pain  was 
relieved  A  week  later  he  sat  up  in  bed,  and  immediately  fell  back 
dead,  with  reproduction  of  the  original  deformity. 

The  autopsy  showed  that  the  odontoid  process  had  been  broken  off 
with  a  portion  of  the  body  of  the  axis,  and  displaced  forward  with  the 

»  Gibson :  Lancet,  1886,  ii.  p.  429. 
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atlas  (the  transverse  ligament  remaining  intact)  so  far  that  the  lateral 
articular  surfaces  were  almost  entirely  separated. 

As  it  seems  probable  from  the  shape  of  the  bones  that  dislocation 
forward,  except  in  cases  that  are  immediately  fatal,  is  very  rarely 
complete,  the  traction  upon  the  head  should  be  directed  somewhat 
backward,  as  well  as  upward,  so  as  to  avoid  increase  of  the  displace- 
ment, and  may  be  combined  with  counter-pressure  against  the  back 
of  the  neck. 

After  reduction  has  been  effected,  and  in  cases  of  diastasis  without 
displacement,  the  head  and  neck  must  be  made  immovable  by  suitable 
dressings. 

3.  Dislocations  of  the  Lower  Six  Cervical  VertebrsB. 

These  are  by  far  the  most  common  of  the  dislocations  of  the  spine, 
and  the  articulations  between  the  fourth  and  fifth  and  between  the  fifth 
and  sixth  are  those  most  frequently  affected.  The  varieties  that  have 
been  observed  and  verified  are  diastasis,  bilateral  dislocation  forward, 
backward,  and  in  opposite  directions,  and  unilateral  forward.  Of  these 
the  bilateral  forwara  and  backward  may  be  classed  as  dislocations  by 
flexion,  and  the  bilateral  in  opposite  directions  and  the  unilateral  for- 
ward as  dislocations  by  abduction  and  rotation.  The  bilateral  forward 
and  the  unilateral  forward  are  the  most  common.  The  statistics  of 
Blasius  show  that  of  108  cases  in  which  the  exact  nature  of  the  injury 
was  ascertained  23  were  diastases,  41  bilateral  dislocations  forward,  37 
unilateral  forward,  4  bilateral  in  opposite  directions,  and  3  bilateral 
backward;  to  the  latter  may  perhaps  be  added  8  others  in  which  the 
diagnosis  was  not  entirely  beyond  question. 

The  positively  demonstrated  cases  of  bilateral  dislocation  hackvxird 
are  two  reported  by  Porta  and  one  by  Stanley.  The  latter  of  the  fifth 
cerv^ical,  in  which  the  upper  five  vertebrae  were  firmly  united  to  one 
another  by  bony  fusion,  nas  been  quoted  above,  p.  478.  The  disloca- 
tion was  complete,  the  body  of  the  fifth  vertebra  resting  upon  the  lam- 
inae and  spinous  process  of  the  sixth.  The  injury  was  caused  by  a  fall 
backward  upon  tne  head  and  back.  Theoretically,  it  may  be  assumed 
that  hyperflexion  forward  of  a  vertebra,  combined  with  direct  pressure 
backward  upon  it,  would  produce  this  form  of  dislocation,  for  by  the 
flexion  a  diastasis  would  be  effected  in  which  the  posterior  and  capsular 
ligaments  would  be  torn,  and  then  the  direct  pressure  backward  would 
rupture  the  intervertebral  disk  and  produce  the  displacement.  That 
the  injury  is  rare  notwithstanding  the  frequency  of  the  occasions  in 
which  the  head  is  bent  forcibly  forward  is  to  be  explained  by  the  nor- 
mal freedom  of  motion  in  this  direction  which  allows  the  chin  to  be 
depressed  upon  the  breast. 

Of  the  four  cases  of  bilateral  dislocation  in  opposite  directions  I  have 
been  able  to  examine  the  original  reports  in  none.  Possibly  the  one 
attributed  to  Malgaigne*  is  the  same  as  the  case  described  in  his  Luxa- 
tions, p.  371,  as  unilateral  forward;  if  so,  and  if  it  is  retained  in  the 
list,  it  would  seem  proper  also  to  add  Martelli^re's  case  mentioned  by 

^  Malgaigne:  Revue  M^.  Chlrurg.,  1858. 
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Mal^igne  upon  the  following  page,  372,  as  resembling  his  own  in  the 
associated  slight  displacement  backward  of  the  opposite  inferior  mrtioahr 
process  with  rupture  of  the  capsule.  In  Maleaigne's  case  there  was 
also  chipping  of  the  lower  boraer  of  the  ardcular  surface  of  the  disk>* 
cated  vertebra  on  the  side  of  the  principal  dislocation  with  the  produc- 
tion of  a  notch  in  which  the  upper  edge  of  the  underlying  prooesB  was 
engaged.  Similar  chipping  of  the  same  border  was  found  in  Martel- 
li^re's  case,  but  the  articular  process  had  passed  completely  beyond  the 
underlying  one  and  had  descended  in  front  of  it  to  a  distance  of  nearly 
one-quarter  of  an  inch.  This  form  is  an  exaggeration  of  the  onilateial 
dislocation  forward,  and  their  causes  and  mode  of  production  will, 
therefore,  be  considered  together. 

In  bilateral  dittlocation  forward  both  inferior  articular  surfaces  iA  the 
dislocated  vertebra  are  carried  forward  beyond  the  anterior  borders  of 
the  underlying  ones,  and  the  fixation  is  effected  either  by  the  dropping 
of  the  processes  into  the  notches  in  front  of  the  latter,  or,  if  the  move- 
ment forward  is  combined  with  anterior  flexion,  by  the  interlocking 
of  the  body  of  the  upper  vertebra  with  the  projecting  lateral  borders 
of  the  upper  surface  of  the  one  beneath.  Blasius  claims  that  this  is 
effected  almost  as  frequently  by  posterior  as  by  anterior  flexion,  an 
opinion  which  it  is  not  easy  to  accept. 

In  hyperflexion  forward  the  fulcrum  is  found  at  the  anterior  border 
of  the  body  of  the  vertebra,  and  the  first  effect  is  to  produce  dim^tiMO'^ 
with  rupture  of  the  posterior  and  capsular  ligaments,  and  then  as  the 
projecting  lip  on  the  inferior  anterior  border  of  the  body  of  the  upper 
vertebra  engages  in  front  of  the  upper  border  of  the  lower  one,  and 
the  force  continues  to  act,  not  simply  to  flex  but  also  to  crowd  the  head 
directly  down  toward  the  chest,  the  body  of  the  upper  vertebra  slips 
downward  and  forward,  by  which  movement  the  articular  surfaces  are 
separated  antero-posteriorly.  Then  if  the  neck  is  straightened  the 
body  of  the  vertebra  may  be  raised  to  its  original  level,  and  yet  the 
dislocation  will  be  maintained  by  the  interlocking  of  the  articular  pro- 
cesses. Under  such  circumstances  there  would  be  no  angle  in  the 
direction  of  the  neck,  but  only  a  depression  in  the  nape  and  a  projec- 
tion in  the  pharynx  corresponding  to  the  body  of  the  dislocated  vertebra. 

Occasionally  the  spinous  process  with  more  or  less  of  the  adjoining 
laminae  is  broken  off.  The  intervertebral  disk  is  always  torn,  and  so 
are  usually  the  ligamenta  flava  and  the  interspinous  ligament;  the 
longitudinal  (anterior  and  posterior)  ligaments  are  less  frequently  torn, 
often  only  stripped  off.  The  spinal  cord  may  be  compressed  or  crushed 
or  stretched,  or  may  escape  injury. 

As  the  articular  surfaces  are  in  some  cases  almost  horizontal,  it  is 
conceivable  that  the  dislocation  may  be  produced  by  direct  violence 
acting  upon  the  bone  from  behind  forward,  without  the  aid  of  either 
ventral  or  dorsal  flexion  of  the  column. 

In  unilalerai  dislocdlion  forward^  (dislocation  by  abduction  and  rota- 
tion) the  articular  surface  on  one  side  of  the  upper  vertebra  is  carried 

1  Bla<«iu<«  Hoc.  cit.,  vol.  civ.  p.  82)  found  only  one  qs»q  of  unilateral  dislocation  badbiMircl— of  the 
sixth  cenical— and  even  in  it  there  was  also  fracture  of  the  lamina  and  body  of  the  aeventii  yer* 
tebra  on  the  side  of  the  dislocation. 


upward  and  forward  until  Its  posterior  edge  lia^  passed  the  anterior 
edge  of  the  oue  witli  which  it  articulates.  At  the  same  time  the  spinous 
process  moves  from  the  median  line  toward  the  side  of  the  dislocation, 
and  the  anterior  surfaoe  of  the  Iwdy  i>roject8  slightly  in  front  of  that 


ID  iiL^k  b)'  a 


of  the  uoderlyiug  one.  In  short,  the  movement  is  one  of  rotation  and 
abduction  about  the  opposite  articular  surface  as  a  centre,  and  by  it  the 
vertebral  canal  is  but  slightly  narrowed,  and  but  little  nr  no  violence 
IB  done  to  the  cord.  The  segment  of  the  column  above  the  dislocation 
is  abducted,  and  forms  with  the  lower  part  an  angle  or  curve,  the 
convexity  of  which  is  on  the  dislocated  side. 


Compli 


The  normal  motion  in  the  a rtic illations  of  this  region  is  one  of  rota- 
tion and  abduction.  The  dislocation  is  produced  by  carrying  the  move- 
ment beyond  Its  normal  limits,  by  any  force  which  over-abducts  or 
over-rotates  the  upper  part  of  the  column,     This  force  may  be  an 
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external  one,  or  one  developed  by  the  muscles  attached  to  the  head. 
Of  these  disIocatioDS  by  muscular  action^  Yolker^  collected  fomtKB 
more  or  less  certain  cases,  and  made  them  the  basis  of  a  careful  atodf 
of  the  subject.  Additional  cases  have  since  been  reported.  The  mov^ 
ment  which  produces  the  lesions  is  a  sudden  turn  of  the  head  to  one 
side;  if  it  is  violent,  ill  regulated,  if  its  momentum  is  unchecked  hj 
the  antagonistic  muscles,  it  carries  the  head  beyond  its  normal  limits 
and  produces  the  dislocation  in  exactly  the  same  manner  as  if  an  ex- 
ternal force  had  been  applied  to  the  head  to  turn  it  in  the  same  direc- 
tion. 

In  diasiasis  the  lesion  consists  essentially  of  more  or  lees  extensive 
rupture  of  the  ligaments.  It  is  the  same  in  its  fomuf,  natnrey  and 
etiology  as  the  other  varieties,  with  the  exception  of  the  persistent  dis- 
placement of  the  bones  and  of  the  change  in  the  relations  of  the  artio* 
ular  surfaces  to  each  other;  the  displacement  is  either  entirely  absent 
or  is  slight*  A  singular  instance  of  the  production  of  a  diastasis  by 
muscular  action  is  reported  by  Lasalle  :*  a  crazy  man,  confined  in  a 
strait-jacket  in  a  chair,  jerked  his  head  violently  backward  and  for- 
ward, became  at  once  paralyzed,  and  died  a  few  hours  later.  The 
autopsy  disclosed  a  separation  between  the  fifth  and  sixth  cervical  verr 
tebrsp,  with  rupture  of  the  posterior  ligament,  the  interspinous  mnadei^ 
the  ligamenta  flava,  and  the  intervertebral  disk. 

Symptoms.  Unilateral  dislocation  forward.  The  posture  of  the  head 
has  varied  so  greatly  in  the  reported  cases  that  it  is  of  no  value  as  a 
symptom.  Not  only  may  the  abduction  of  the  upper  segment  of  the 
column,  which  is  necessary  to  the  production  of  the  dislocation,  be 
almost  entirely  corrected  by  the  sinking  back  of  the  articular  process 
of  the  upper  vertebra  into  the  notch  of  the  lower  one,  but  even  if  it 
persists  it  may  be  so  far  compensated  for  or  obscured  by  flexion  in  the 
occipito-atloid  and  rotation  in  the  atlo-axoid  articulation,  that  it  will 
not  be  recognized.  The  face  is,  however,  usually  turned  away  from 
the  side  on  which  the  dislocation  has  taken  place.  A  painful  promi- 
nence, swelling,  or  rounding  can  be  recognized  on  the  aislocated  side; 
it  is  due,  according  to  Volker,  to  the  angle  created  in  the  column,  the 
slight  projection  of  the  transverse  process,  and  the  contracted  condition 
of  the  muscles.  Observers  differ  as  to  the  condition  of  the  muscles  on 
the  opposite  side,  some  reporting  them  relaxed,  others  contracted.  The 
deviation  of  the  spinous  process  of  the  dislocated  vertebra  to  the  side 
of  the  dislocation  is  a  valuable  sign  when  it  can  be  recognized,  but  the 
depth  at  which  the  third,  fourth,  and  fifth  spinous  processes  are  placed 
is  such  that  their  position  cannot  usually  be  determined,  and  while  that 
of  the  second  can  always  be  felt,  its  deviation  may  be  unrecognizable, 
because  the  position  of  the  underlying  ones  with  which  it  must  be  com- 
pared remains  unknown.  The  projection  of  the  body  of  the  vertebra 
in  the  pharynx  is  sometimes  recognizable  by  the  finger  introduced 
through  the  mouth. 

The  last  named  three  signs  are  diagnostic  if  fracture  can  be  excluded, 
but  as  the  last  two  are  unrecognizable  in  many  cases,  the  first,  the 

1  volker :  Deutsche  Zeitpchrift  fur  Chir.,  1876,  vol.  vi  p.  424. 
3  Lasalle :  Gaz.  M^dicale,  1841,  p.  763. 
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existence  of  a  paiufiil  prominence  on  the  side  of  tlie  neck,  ie  the  one 
upon  wiiich  the  eurgeon  will  usually  have  to  depend. 

Cases  may  occur,  as  they  have  occurred,  iu  which  the  symptoms  are 
BO  obscure  that  a  diagnosis  between  dislocation  by  muscular  action  and 
muscular  rheumatism  cannot  be  positively  made.  Under  such  circum- 
stances the  manipulations  that  would  reduce  a  dislocation  if  it  were  |)res- 
ent  should  be  carefully  made.  If  they  reduce  the  deformity  and  relieve 
the  symptoms  they  both  establish  the  diagnosis  and  cure  the  patient. 

In  bilaleral  dvJocation  foncard  the  svmjitoms  vary  greatly.  The 
head  may  be  bent  far  forward  toward  tlie  chest  with  marked  promi- 
nence iu  the  nope  of  the  neck  of  the  spinous  process  of  the  vertebra 
nest  below  the  dislocated  one,  or  it  may  be  bent  backward  or  backward 
and  to  one  side,  with  marked  projection  of  the  trachea  and  perhaps 
larynx,  and  irregularity  in  the  outline  of  the  front  of  the  column  recog- 
nizable by  palpation  through  the  soft  parts.  The  head  may  be  rigidly 
fixed,  or,  more  rarely,  freely  movable.  These  differences  depend  partly 
on  the  position  of  the  dislocated 

bone,  the  presence  or  absence  of  ^'°-  -*''■ 

associated  fracture,  and  the  ex- 
tent  of  the  injury  to  the  connect- 
ing ligaments,  partly  on  the 
direction  and  character  of  the 
dislocating  force,  and  partly  on 
the  contraction  or  relaxation  of 
the  muscles  which  control  the 
position  taken  by  the  unaiTecled 

i'oints  above  the  seat  of  injury. 
.D  the  majority  of  cases  the  head 
ie  bent  forward,  and  an  angle 
with  its  apex  directed  backward 
is  formed  by  the  two  segments 
above  and  below  the  dislocation. 
Attempts  to  move  the  head  and 
pressure  at  the  seat  of  injury  are 
very  painful.  In  these  patients 
the  irregularity  in  the  line  of  the 
transverse  processes  may  some- 
times be  recognized  by  the  touch; 
and  if  the  dislocation  is  not  too 
low  the  projection  of  the  body  of 
the  vertebra  may  be  felt  in  the 
pharynx, 

Of  the  symptoms  of  bilate- 
ral di-l'idlton  backward  nothing 
positive  con  be  said.  In  most  of 
the  supposed  cases  the  head  has  been  bent  backward,  the  face  directed 
Bomewnat  upward,  the  tissues  of  the  front  of  the  neck  tense,  and 
respiration  and  deglutition  somewhat  interfered  with. 

In  bilntnal  liialocilion  in  opposite  directions  it  seems  probable  that 
the  head  would  be  fixed  in  rotation,  but  possibly  not  abducted. 
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PmlyBiSy  partial  or  complete,  is  frequently  obeervedL    Its  immediate 
importance,  its  urgency,  as  a  symptom  varies  accordingly  as  the  dislo- 
cated joint  is  above  or  below  the  point  of  exit  of  the  phrenic  nerve. 
The  fourth  cervical  nerve,  from  which'  the  phrenic  mainly  arises^ 
though  it  receives  a  branch  also  from  the  third  or  fifth,  leaves  the  ver* 
tebral  canal  through  the  foramen  between  the  third  and  fourth  verle- 
bne,  but  leaves  the  side  of  the  cord  at  a  somewhat  higher  point.     A 
dislocation  below  the  third  cervical  vertebra  may  cause  paralysis  of  all 
the  accessory  muscles  of  respiration  that  act  by  raising  the  ribs^  bat, 
the  diaphragm  continuing  to  act,  prolongation  of  life  is  posuble.     If, 
on  the  other  hand,  the  dislocation  is  at  a  higher  point,  and  the  tronks 
going  to  form  the  phrenic  nerve  are  injured  or  the  cord  is  so  oompreased 
or  torn  that  the  integrity  of  the  corresponding  fibres  within  it  is  de- 
stroyed, or  they  are  all  cut  off  from  the  respiratory  centre,  then  the 
diaphragm  also,  being  no  longer  innervated  by  these  nerves,  immedi- 
ately ceases  to  act,  ai^  the  individual  dies  asphyxiated.  In  a  few  oases 
the  threatening  symptoms  have  been  instantly  relieved  by  channng  the 
position  of  the  patient  or  by  systematic  reduction  of  the  dislocation. 
In  all  such  threatening  cases  and  in  those  that  are  immediately  &tal 
the  injury  is,  as  a  rule,  at  one  of  the  upper  joints.     In  the  exceptions 
there  have  been  associated  injuries  to  which  the  death  is  to  be  attributed. 

If  the  paralysis  is  due  to  compression  or  laceration  of  the  oord  it 
may  be  complete  of  both  motion  and  sensation  below  the  point  of 
injury,  or  it  may  involve  only  the  motor  nerves.  It  seems  probable 
that  the  partial  paralyses  are  due  to  pressure  not  upon  the  cord  but 
upon  a  nerve  trunk  in  the  intervertebral  foramen. 

Loss  of  control  over  the  sphincters,  iDcontiaence  of  urine,  and  the 
othor  secondary  symptoms  of  injury  to  the  cord  have  been  already 
considered. 

Prognosis.  The  mortality  of  dislocations  of  the  lower  six  cervical 
vertebne,  excluding  cases  of  diastasis,  cannot  Ik?  positively  determined 
because  of  the  uncertainty  of  tlie  diagnosis  in  cases  that  recover;  it  is 
highest,  probably  75  per  cent.,  in  bilateral  dislocation  forward,  and 
much  less  in  the  unilateral.  In  the  fatal  cases  death,  as  a  rule,  comes 
promptly,  within  the  first  week.  Suppuration  has  been  observed  about 
the  seat  of  injury  in  cases  that  remained  unreduced.  In  a  number  of 
cases  gradual  improvement  has  taken  place  in  the  attitude  and  mobility 
of  the  neck.  In  one  reported  by  AValton^  of  supposed  dislocation  rf 
the  third  cervical  forward  the  symptoms  did  not  become  marked  imtil 
two  months  after  the  accident  and  then  increased  to  complete  helpless- 
ness; fifteen  months  after  the  accident  they  suddenly  improved,  and  a 
month  later  recovery  was  complete. 

Treatment.  In  unilateral  (lislocation  forward,  at  least  in  those  pro- 
duced by  muscular  action,  Volker  says  reduction  is  usually  easy  and 
free  from  danger.  Mention  has  been  made  above  of  the  case  in  which 
a  boy  reduced  his  own  dislocation  by  resting  liis  head  and  shoulder 
against  a  wall  and  pressing  upon  the  prominence  in  the  neck  with  his 
thumb. 

»  Walton :  Boston  Medical  and  Surgical  Journal,  March  21,  ISS9. 
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Simple  traction  upon  the  head,  the  counter-extension  being  made  by 
the  weight  of  the  body,  followed  by  rotation  of  the  face  toward  the 
dislocated  side  has  proved  successful,  but  it  seems  better  and  is  gener- 
ally recommended  that  the  articular  process  should  be  freed  by  still 
further  abducting  the  head  and  upper  segment  of  the  column  (away 
from  the  side  of  the  dislocation),  and  then,  when  freed,  should  be 
rotated  backward  into  place.  If  traction  is  used  it  should  be  made  in 
the  direction  of  the  long  axis  of  the  upper  segment,  not  in  that  of  the 
lower  one,  for  in  the  latter  case  the  stram  would  come  wholly  or  mainly 
upon  the  untorn  connections  on  the  non-dislocated  side  and  rather  tend 
to  depress  the  dislocated  articular  process  still  further  in  front  of  the 
corresponding  lower  one  than  to  raise  it  above  it. 

Bilateral  diBlocations  in  opposite  directions  are  to  be  classed  with  the 
preceding  as  dislocations  by  abduction  and  rotation,  and  treated  in  the 
same  manner.  Probably  the  differential  diagnosis  could  not  be  made 
clinically. 

In  bilateral  dislocations  forward  the  methods  that  have  been  employed 
with  success  have  combined  traction  upon  the  head,  either  in  the  sitting 
or  recumbent  posture,  with  pressure  upon  the  front  and  back  of  the 
neck  at  suitable  points. 

After  reduction  the  patient  should  be  kept  quiet  for  some  time,  and 
if  reproduction  of  the  dislocation  is  feared  a  retentive  dressing  should 
be  applied.  It  must  be  rigid  enough  to  prevent  any  flexion  of  the 
neck  forward  or  back,  and,  after  unilateral  dislocation,  should  include 
the  head  so  as  to  prevent  rotation.  Such  a  dressing  can  be  conveniently 
made  with  plaster  of  Paris. 

Dislocations  of  the  Dorsal  Vertebrae. 

The  cartilaginous  surfaces  of  the  articular  processes  in  the  dorsal 
region  are  placed  more  nearly  in  a  vertical  plane  than  those  of  the 
cervical  vertebrae;  the  superior  ones  look  backward  and  slightly  up- 
ward and  outward,  the  inferior  ones,  with  the  exception  of  those  of 
the  twelfth,  look  forward  and  slightly  downward  and  inward;  the  infe- 
rior ones  of  the  twelfth  are  placed  like  those  of  the  lumbar  vertebrse 
and  look  outward  and  somewhat  forward.  This  disposition  does  not 
in  itself  make  dislocation  to  either  side  by  rotation  or  direct  disloca- 
tion backward  with  fracture  difficult;  dislocation  forward  is  made  pos- 
sible by  flexion  sufficient  to  raise  the  inferior  articular  processes  of  the 
upper  vertebrae  above  the  superior  ones  of  the  lower.  Dislocation 
between  the  twelfth  dorsal  and  first  lumbar  vertebrae  seems  to  be  much 
less  favored  by  the  relations  of  the  processes,  and  yet  this  is  the  point 
in  the  combined  dorsal  and  lumbar  regions  where  dislocation  is  by  far 
most  common.  Blasius^  collected  twenty-two  cases  in  which  the  char- 
acter of  the  dislocation  was  demonstrated  by  autopsy;  of  these  one  was 
of  the  third  dorsal  vertebra,  three  of  the  fifth,  one  of  the  sixth,  one  of 
the  ninth,  three  of  the  tenth,  two  of  the  eleventh,  and  eleven  of  the 
twelfth;  of  the  doubtful  cases  ten  were  thought  to  be  of  the  twelfth, 
four  of  the  eleventh,  and  one  each  of  the  fifth,  eighth,  and  tenth. 

1  Blasius :  Loc.  oit.,  vol.  ciii.  p.  46. 
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'  The  observed  varieties  are  tbe  bilateral  forward  and  backward  wi*^ 
aboui  equal  frequency,  the  bilateral  in  opposite  directions,  and  i^^ 
lateral.  Of  the  latter  there  are  only  two  demonstrated  cases,  Bell  a»*" 
Mohrcnstein,  twelfth  dorsal,  and  even  in  these  Biasius  tliinbstheinjiii^ 
was  primarily  a  unilatentl  dislocation  forward  or  backward,  which  v^'' 
followed  bv  bodily  lateral  displacement.  In  the  few  cases  id  whi*^^ 
the  condition  of  the  adjoining  ribs  is  noted,  these  have  been  font*" 
sometimes  dislocated  and  sometimes  fractured  not  far  from  the  coluni*:^ 
The  degree  of  injury  to  the  cjjnl  varies  with  tlie  character  and  estet^^* 
of  the  displacement.  Other  pathological  conditions  have  been  eonsic^^- 
eretl  above. 

Causes.  The  causes  have  been  forcible  flexion  of  the  trunk  forwai"  "^ 
and  the  direct  action  of  great  violence  upon  the  back  or  side  of  th  ^*s 
spinal  column,  as  in  the  fall  of  a  heavy  object,  or  the  passage  of  ih  ^* 
wheel  of  a  wagon  across  the  bodv. 

STniptoms.  The  symptoms  of  the  dislocation  are  found  in  rvcog-^^' 
nizable  changes  in  the  position  and  relations  of  the  dislocated  vertebne^  ■^^*i 
especially  ia  the  prominence  of  its  spinous  process  or  of  the  underlvin^^  ^ 
one,  or  in  its  lateral  displacement,  and  in  a  deviation  of  the  eoluimr^  >" 
which  creates  an  angle  at  the  seat  of  the  dislocation,  the  apex  of  whicl"^^^'' 
is  usually  directed  backward.  In  some  cases  it  is  noted  that  the  arli(^-*^;*«- 
ular  processes  of  one  or  the  other  of  the  two  adjoining  vertebne  foriiE:*::*" 
prominences  under  the  skin. 

Excessive  mobility  at  the  seat  of  dislocation  has  also  been  observefc*-^^ 
in  most  cases. 

Paralysis  appears  to  be  more  common  and  more  complete  in  tlie  for- 
ward than  in  the  backward  disioeations,  and  in  a  few  cases  has  disap- 
peared after  reduction. 

The  symptoms  resemble  so  closely  those  of  fracture  that  the  differ- 
ential diagnosis,  in  tiie  absence  of  |M)st-morleni  examination,  can  rarely  ""^^-"J 
be  made  with  certainty.  The  failure  to  obtain  crepitus  is  no  proof  of  ^t*^ 
the  absence  of  fracture,  and  when  present  it  may  be  due  to  tbe  presence  '^^'^ 
of  an  associated  unimportant  fracture.  Reduction  and  the  absence  of  ^k'** 
a  tendency  to  reproduction  of  the  deformity  are  the  best  obtainable  '~' 
e^^idence  that  the  injury  was  a  dislocation. 

ProgsoBiB.  The  prc^nosis,  as  regards  either  the  preservation  of  life 
or  the  full  restoration  of  function,  is  not  favorable.  The  uncertainty 
of  the  diagnosis  in  most  cases  of  survival  and  the  comparative  few- 
ness of  the  cases  deprive  the  percentages  of  value,  and  it  can  only 
be  said  that  the  injury  seems  more  likely  to  prove  fatal  when  it  is 
situated  in  the  upper  part  of  the  region  tlian  when  in  the  lower,  and 
that  in  quite  a  number  of  cases  more  or  less  complete  recoverj-  has 
followed. 

Treatment.  Reduction,  by  extension  and  counter-extension  at  the 
hip  and  shoulders,  has  been  tried,  and  sometimes  with  success.  If  it 
is  obtained  the  patient  must  be  kept  absolutely  recumbent  for  several 
weeks,  and  preferably  with  the  trunk  enveloj)ed  in  a  plaster-of-Paria 
dressing,  and  the  same  measures  should  be  employed  even  when  reduc- 
tion has  not  been  effected,  in  order  to  favor  the  cousolidatlon  of  tlie 
bones  in  their  new  positions. 
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Dislocations  of  the  Lumbax  Vertebrae. 

The  possibility  of  the  occurrence  of  pure  dislocation  of  the  lumbar 
vertebrae,  which  has  been  long  in  doubt  because  of  the  close  interlock- 
ing of  the  processes  and  the  strength  of  the  ligaments,  is  proved  by 
two  cases  collected  by  Blasius  and  also,  it  may  be  said,  by  two  others 
in  which  there  was  present  associated  but  unimportant  fracture  of  some 
of  tlie  processes.    The  first  two  cases  are  those  of  Curling*  and  Porta.^ 

Curling  presented  a  specimen  preserved  in  the  London  Hospital 
Museum  :  the  intervertebral  disk  between  the  third  and  fourth  lumbar 
vertebrae  was  destroyed,  with  slight  splintering  of  the  edge  of  the  bone 
at  one  or  two  places;  the  body  of  the  third  projected  nearly  half  an  inch 
in  front  of  that  of  the  fourth,  and  the  articular  processes  of  the  two 
bones  were  separated  to  the  same  distance;  the  ligaments  connecting 
the  laminae  and  the  spinous  processes  were  stretched  but  not  materially 
torn. 

The  other  two  cases  are  those  of  Keig^  and  Cloquet.*  In  the  former 
a  sailor  twenty-three  years  old  was  cruslied  under  a  heavy  iron  cylinder 
which  fell  across  his  back.  The  second  lumbar  vertebra  was  displaced 
backward  seven  lines,  the  upper  articular  process  of  the  third  becoming 
lodged  in  the  notch  of  the  second;  the  tip  of  the  right  lower  articular 
process  of  the  second  was  broken  off  but  not  separated  from  the  rest; 
the  left  transverse  processes  of  the  first  and  second  vertebrae  were 
broken  off  (by  muscular  action,  it  was  thought),  and  the  spinous  pro- 
cesses of  the  ninth,  tenth,  and  eleventh  dorsal  vertebrae  and  the  left 
eleventh  and  twelfth  ribs  were  broken.  The  right  sacro-lumbalis 
muscle  was  completely  divided  transversely,  and  the  liver  and  spleen 
were  ruptured. 

In  another  case  Porta  found  at  the  autopsy  a  pure  diastasis  between 
the  third  and  fourth  lumbar  vertebrae,  the  bones  being  separated  a  few 
lines  without  lateral  or  an tero- posterior  displacement,  and  all  the  liga- 
ments being  torn;  the  spinous  process  of  the  third  was  broken  at  its 
base. 

The  conditions  which  so  effectually  oppose  dislocation  with  or  with- 
out fracture  are  the  great  breadth,  thickness,  and  elasticity  of  the  inter- 
vertebral disks,  the  large  masses  of  muscle  that  lie  on  each  side  of  the 
spinous  processes,  and  the  arrangement  of  the  articular  processes  by 
which  those  of  each  upper  vertebra  are  received  between  those  of  the 
next  lower  and  are  tiius  absolutely  prevented  from  moving  laterally  or 
from  being  separated  by  lateral  flexion  without  fracture  of  one  or  the 
other. 

Symptoms.  The  symptoms  are  irregularity  in  the  line  of  the  spinous 
processes,  local  pain,  disability,  and  more  or  less  complete  paralysis  of 
the  parts  below.  As  the  spinal  cord  is  replaced  throughout  the  greater 
part  of  this  section  by  nerve  trunks,  the  cauda  equina,  which  less  com- 
pletely fill  the  canal,  the  paralysis  is  less  likely  to  be  complete  than 

1  Curling;  London  Hospital  Reports,  vol.  lit.  p.  355. 

2  Quoted  by  Blasius :  JjOC.  cit.,  vol.  ciii.  p.  55. 

^  Keig :  Schmidt's  JahrbUch,  vol.  cvii.  p.  69.    (Blasius  writes  the  name  Keli.) 
*  Blasius :  Loc.  cit.,  trom  Journal  des  Difformit^s,  yol.  i.  p.  453. 
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en  the  injury  is  at  a  higher  point,  and  it  is  also  more  easily  recovered 
m  if  the  displacement  is  corrected. 

•^^gnoaiB.     The  pn^nosis  is  more  favorable  tlian  in  disIocatioDS  of 

orsal  and  cervical  regions,  presumably  because  of  the  usual  absence 

liury  to  the  cord,  and  the  less  extent  of  the  paralysis;  and,  while 

I  of  the  cases  have  promptly  proved  fatal,  death  has  usually  been 

u  associated  injuries. 

atment.     In  backward  dislwatioa  reduction  appears  not  to  have 

difficult;   it  has  been  obtained  by  pressure  upon  the  projecting 

los  process,  with  or  without  forcible  extension  of  the  column.    In 

E  reported  by  Harrison,'  dislocatiou  backward  of  the  third  lumbar 

Lcbra,  reduction  was  obtained  with  the  aid  of  anwsthesia  by  exten- 

md  CO unter-es tension,  combined  with  moderate  pressure  upon  the 

lius  process,  while  the  patient  was  lying  upon   his  back.     The 

<is  began  to  diminish  on  the  folloiving  day,  and  complete  recov- 

lowed,  although  a  slight  projection  in  the  line  of  tlie  colnmn 

iisied.     A  pi aster-of- Paris  jacket  was  worn  for  four  and  a,  half 

:hs. 

■isibly  the  plan  recommended  by  some  of  the  older  surgeons,  of 

u         ning  flexion  forward  with  traction,  would  be  necessary  or  useful 

iu  oome  cases.     It  could  be  effected  by  placing  the  patient  on  his  Ijclly 

ysB  the  side  of  a  barrel,  or  by  raising  him  on  a  cloth  passed  under 

belly. 

1  UunlBon :  Lnnccl,  1S86,  li.  p.  111. 


CHAPTER    XXXIX. 

DISLOCATIONS  OF  THE  STERNUM. 
(See  also  Fractures  of  the  Sternum.) 

Under  this  title  are  iQcluded  only  dislocations  of  the  normal 
divisions  of  the  sternum  from  one  another,  not  those  of  the  sternum 
from  the  clavicles  or  from  the  cartilages  of  the  ribs;  they  are  those  of 
the  body  from  the  manubrium,  and  of  the  ensiform  process  from  the 
body. 

Dislocations  of  the  Body  firom  the  Manabrium. 

The  manubrium,  constituting  nearly  the  upper  third  of  the  sternum, 
is  united  to  the  second  piece,  the  body,  by  a  layer  of  interposed  carti- 
lage, sometimes  hyaline,  sometimes  more  or  less  distinctly  fibrous, 
and  sometimes  containing  a  central  synovial  sac  of  variable  size.  Henle 
speaks  of  this  central  sac  as  of  rare  occurrence;  Maisonneuve  and  Brin- 
ton  found  it  in  about  two-thirds  of  the  cases  examined.  Ossification 
of  the  band  occasionally  takes  place  in  advanced  life;  the  earliest  age 
at  which  it  has  been  observed  is  thirty-four  years. 

The  second  costal  cartilage  articulates  with  both  these  segments  of  the 
sternum  at  their  junction.  Although  this  division  of  the  sternum  into 
segments  was  described  by  the  anatomists,  no  account  thereof  appears  to 
have  been  taken  by  surgeons  until,  in  1842,  Maisonneuve*  reaa  before 
the  Acad6raie  de  M^decine  in  Paris  a  paper  in  which  he  called  attention 
to  the  anatomical  divisions  of  this  bone,  and  reported  two  cases  of  dislo- 
cation of  the  body  from  the  manubrium  which  had  come  under  his 
observation,  and  in  which  he  had  made  the  autopsies.  Earlier  records 
show  several  cases  which  were  doubtless  dislocations,  but  Maisonneuve 
was  the  first  to  separate  them  from  the  class  of  fractures  and  apply  this 
name  to  them. 

The  injury  is  not  a  common  one,  even  if  allowance  is  made  for  the 
probable  description  of  some  as  fractures.  Malgaigne,  in  1855,  could 
collect  only  ten  examples,  although  he  included  in  the  list  several  of 
the  older  eases  reported  as  fractures;  Ancelet*  collected  sixteen  cases 
of  all  kinds,  Brinton^  thirteen  of  dislocation  forward,  and  added  one 
of  his  own.  Gurlt,*  in  his  table  of  fractures  and  diastases  of  the  ster- 
num, has  twentv-nine  cases  classified  as  diastasis  between  the  first  and 
second  pieces,  and  three  between  the  second  and  third.  Adding  to 
these  those  quoted  by  Ancelet,  Brinton,  and  Servier,*  the  list  is  increased 
to  more  than  forty.  Only  one  of  tlie  patients  was  a  woman,  and  the 
ages  ranged  from  thirteen  to  more  than  sixty-five  years. 

1  Maisonneuve:  Arch.  g(}n.  de  MM  ,  1843,  vol.  xlv.  p.  249. 

'-'  Ancelet :  GHzette  dea  HOpitaux,  1863,  p.  257. 

J  Brinton  :  American  Journal  of  the  Medical  Sciences,  July,  1867,  p.  39. 

*  Gurit :  Die  KncxihenbrUche,  1862,  vol.  ii.  p  31. 

^  Servier :   Diet.  Encyclop<:*dique,  1884,  art.  Sternum. 
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In  sixteen  the  body  was  completely  dislocated  forward  and  upward 
upon  the  manubrium,  in  three  or  four  backward;  in  two  the  dislocation 
was  incomplete  forward,  and  in  one  the  two  segments  were  separated 
longitudinally. 

Causes.  The  injury  has  been  produced  by  direct  and  indirect  vio- 
lence, and,  possibly,  in  one  or  two  cases,  by  muscular  action.  Guinea,* 
in  the  report  of  a  case  of  tetanus  in  a  boy  thirteen  years  old,  states 
that  on  the  seventh  day  he  found  the  breast  elevated,  all  the  false  ribs 
displaced  and  carried  upward,  the  sternum  bent  at  the  junction  of  the 
first  and  second  pieces,  and  forming  with  the  ensiform  process  an 
eminence  three  inches  high.  The  pectoral  muscles  were  forcibly  con- 
tracted, while  those  of  the  abdomen  were,  if  not  in  their  natural  condi- 
tion, at  least  much  relaxed  (compared  with  their  previous  condition). 
On  the  eighteenth  day,  the  tetanus  having  ceased,  it  is  noted  that  the 
deformity  of  the  breast  persisted.  I  understand  this  to  mean  that 
there  was  an  angular  displacement  at  the  junction  of  the  first  and 
second  pieces,  the  apex  facing  directed  backward,  and  the  ensiform 
process  distant  three  inches  further  than  usual  from  the  spine. 

In  two  other  cases  muscular  action  may  possibly  have  been  the 
determining  cause,  but  the  mode  of  production  is  obscure;  in  one  of 
them  (Draone,  quoted  by  Malsaigne),  a  young  man  fell  into  a  cellar 
with  some  &lling  timber,  which  rested  upon  his  chest;  while  striving 
to  free  himself  ne  felt  a  snap  in  the  region  of  the  sternum,  and  the 
dislocation  was  thought  to  have  been  then  produced.  In  the  other 
(Ancelet),  a  boy  thirteen  years  old  was  exercising  on  parallel  bars  with 
his  chest  bent  forward;  his  feet  unexpectedly  touched  the  ground,  and 
a  forward  dislocation,  complete  on  only  the  left  side,  was  produced. 

In  the  case  of  longitudinal  separation  (Aurran  and  David),  the 
patient  fell  from  a  height  of  fifty  feet,  striking  on  his  back  across  a 
low  wall  so  that  his  head  was  on  one  side  and  his  legs  on  the  other. 
He  received  at  the  same  time  a  fracture  of  the  spinous  processes  of  the 
last  two  dorsal  vertebrse,  and  the  dislocation  (a  diastasis)  seems,  there- 
fore, to  have  been  produced  by  hyper-dorsal  flexion  of  the  spinal  col- 
umn, by  which  the  two  segments  of  the  sternum  were  pulled  apart. 
The  case  seems,  to  some  extent,  to  confirm  the  theory  of  the  possibility 
of  dislocation  by  muscular  action.     The  patient  recovered. 

In  three  cases  a  forward  dislocation  was  caused  by  violence  received 
directly  upon  the  front  of  the  chest,  presumably  upon  the  manubrium. 
One  patient  (Aurran)  fell  with  a  ladder,  striking:  his  chest  against  one 
of  the  rungs;  another  (Malgaigne)  fell  ajr«iiust  the  gunwale  of  a  boat; 
the  third  (Fr6mey^)  was  struck  and  killed  by  the  pole  of  a  wagon. 
Drache's  case  also  is  sometimes  quoted  as  an  example  of  direct  vio- 
lence, and  so  |>erhaps  may  be  Richet's,'  in  wliich  some  boxes  of  soap 
fell  upon  a  man,  and  caused  a  dislocation  backward  of  the  body  upon 
the  manubrium.  Reid's  patient  was  kicked  by  a  mule;  the  direction 
of  the  displacement  is  not  mentioned. 

In  Duverney's^  patient  the  injury  was  compound,  and  was  caused 

1  (iulnes:  Arch.  gen.  dc  MM.,  1829.  vol.  xix.  p.  396 

-  Fri^mey :  Bull,  de  la  Soo.  Anatomiqne,  IWW.  vol.  xili.  p.  419. 

»  Richet.  reported  bv  Siredy  In  Bull,  de  la  Soc.  Anat.,  1837,  vol.  ii.  p.  305. 

*  Duverney :  Maladies  des  Os,  1751,  vol.  i.  p.  235. 
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by  the  forcible  compression  of  the  sides  of  the  chest  by  a  falling  stone, 
the  second  piece  being  thrust  forward  (see  Fractures,  p.  172);  and  in 
Pitha's*  it  was  caused  by  similar  lateral  compression  between  the  buffers 
of  two  railway  cars. 

In  most  of  the  others  the  injury  was  caused  by  a  fall  from  a  height, 
by  which  the  trunk  was  probably  bent  forcibly  forward,  as  shown  in 
several  of  them  by  associated  fracture  of  the  cervical  or  dorsal  verte- 
brae. The  mode  of  production  in  these  cases  appears  to  be  similar  to 
that  by  lateral  compression  of  the  ribs;  the  first  and  second  ribs  being 
shorter  and  more  rigid  than  the  others,  the  manubrium  remains  fixed, 
while  the  second  piece  is  pushed  forward  and  upward  by  the  other  ribs 
that  articulate  with  it  and  which  are  themselsres  pressed  forward  by 
the  flexion  of  the  spine.  Servier  demonstrated  this  action  upon  the 
cadaver  by  exposing  the  sternum  and  costal  cartilages,  dividing  the 
third,  fourth,  and  fifth  of  the  latter,  and  then  throwing  the  body  back- 
ward from  a  sitting  position  so  as  to  strike  upon  its  shoulders  on  the 
floor;  the  ends  of  the  ribs  could  be  seen  to  spring  forward  and  inward. 

Pathology.  In  the  common  form,  dislocation  of  the  second  piece 
forward  and  upward,  the  bones  override,  sometimes  as  much  as  an 
inch;  the  anterior  fibrous  layer  lining  the  bone  is  torn,  the  posterior 
one  stripped  from  the  second  piece.  The  second  costal  cartilages  almost 
invariably  remain  in  contact  with  the  manubrium.  Sometimes  the 
third  and  fourth  have  been  broken. 

In  two  cases,  N^laton's  and  Ancelet's,  the  dislocation  was  incom- 
plete; in  the  latter  the  body  was  turned  about  its  longitudinal  axis 
so  tliat  its  left  upper  corner  was  elevated  above  the  manubrium  and 
the  second  costal  cartilage  to  a  distance  fully  equal  to  the  thickness  of 
the  bone,  while  its  right  upper  corner  remained  in  place. 

The  dislocations  of  the  body  backward  furnish  two  autopsies.  Saba- 
tier's^  patient  was  an  elderly  man  who,  after  having  been  beaten  with 
the  fists,  was  thrown  into  a  ditch  thirty  feet  deep;  he  survived  for  a 
week.  The  body  of  the  sternum  was  displaced  2.8  cm.  upward  behind 
the  manubrium;  there  was  a  large  extravasation  of  blood  under  the 
skin  and  in  the  substance  of  the  right  lung,  which  was  extensively 
bound  down  bv  old  adhesions. 

Richet's  patient,  twenty-seven  years  old,  was  thrown  down  upon  his 
back  by  some  heavy  boxes  that  fell  from  a  wagon  upon  his  chest  and 
caused  many  associated  injuries;  he  died  of  pysemia  on  the  twenty- 
second  day.  The  body  of  the  sternum  was  displaced  backward  and 
slightly  upward  behind  the  manubrium;  the  second  costal  cartilage  on 
the  left  side  remained  attached  to  the  body,  that  of  the  right  side  was 
separated  from  both  body  and  manubrium,  and  its  end  was  free  in  an 
abscess  that  bathed  the  dislocation.  There  was  a  complete  transverse 
fracture  of  the  manubrium  half  an  inch  above  its  lower  end,  and  a 
fracture  of  the  body  without  displacement  at  the  level  of  the  articula- 
tion of  the  fourth  costal  cartilages.  There  was  a  compound  fracture 
of  the  left  leg,  and  simple  fractures  of  the  left  third  and  fourth  ribs 
and  of  the  right  radius. 

1  (Jurlt :  Loc.  clt.,  p.  225.  2  Gurlt:  Loc.  dt..  p.  276. 
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The  oomplicatioDs  have  been  unmerous  and  varied:  fractures  of  the 
cervical  ana  dorsal  vertebras,  of  the  ribs  and  costal  cartilage?,  mptore 
of  the  adherent  lung,  rupture  of  the  lungs  and  heart  (Davemey). 

Symptoms.  In  the  severe  cases — those  complicated  by  other  injurieBy 
especially  of  the  spinal  column  and  thoracic  viscera — the  general  symp- 
toms due  to  the  dislocation  may  be  masked  or  increased  by  those  of 
the  other  lesions;  in  general  terms,  the  rational  symptoms  in  forward 
dislocation  are  more  or  less  transient  oppression  of  breathing  and  sharp 
pain  at  the  seat  of  injury,  increased  by  pressure  or  by  movements  of  the 
body  or  head. 

The  neck  and  trunk  are  bent  forward,  the  lower  ribs  appear  promi- 
nent, and  the  upper  ones  depressed.  The  anterior  surface  of  the  ster- 
num presents  a  well-marked  elevation  at  the  level  of  or  just  below  the 
first  intercostal  space,  which  has  a  sharp,  well-defined  upper  mai^gin 
rising  directly  from  the  manubrium  and  is  continuous  below  with  the 
body  of  the  sternum.  The  absence  of  the  second  costal  cartilaees 
from  the  upper  corners  of  the  body  makes  it  possible  to  recognize  with 
the  finger  the  shallow,  saucer-like  depression  at  these  points  with  which 
they  articulate.  The  recognition  of  these  depressions,  or  the  distance 
of  the  upper  edge  of  the  projection  from  the  line  of  the  third  ribs, 
will  enable  the  surgeon  to  distinguish  a  dislocation  from  a  fracture  of 
the  body;  and  the  presence  of  the  second  costal  cartilages  below  the 
upper  edge  of  the  projection  will  indicate  a  fracture  of  the  manubrium. 

Prognosis.  The  prognosis  is  grave;  more  than  half  the  patients  have 
died  of  their  injuries,  though  doubtless  the  fatal  result  is  to  be  attrib- 
uted in  most  of  the  cases  to  the  associated  lesions.  In  the  cases  that 
have  survived  a  failure  to  effect  reduction  has  not  led  to  any  disability; 
one  of  the  patients  in  the  list  had  borne  his  unreduced  dislocation  for 
fifteen  years  without  inconvenience.  Stetter*  mentions,  without  giving 
the  reference,  a  case  observed  by  Audic  of  habitual  dislocation  back- 
ward (or  of  the  manubrium  forward)  which  recurred  every  time  the 
patient  rose  fmm  the  recumbent  posture  without  supporting  his  head. 

Treatment.  Reduction  is  to  be  made  by  bending  the  trunk  backward 
and  making  pressure  upon  the  projecting  piece  of  the  sternum.  The 
patient  should  be  place<l  upon  his  back  on  a  firm  cushion  or  on  a  table 
with  his  head  ana  shoulders  projecting  beyond  its  end,  and  then  the 
head  and  neck  should  be  drawn  backward,  and  counter-extension  made 
on  the  pelvis.  It  is  recommended  also  that  in  dislocation  backward 
the  patient  should  be  encouraged  to  make  full  inspirations. 

After  reduction  is  made  a  body  bandage,  or,  better,  a  broad  strip  of 
adhesive  plaster,  should  be  placed  around  tiie  chest. 

In  case  of  failure  to  reduce  by  these  or  other  simple  means,  resort 
should  not  be  had  to  cutting  operations  unless  grave  indications  due  to 
pressure  upon  the  thoracic  organs  should  exist. 

Pathological  Dislocations.  To  the  three  cxamplos  of  this  kind  quoted 
by  Malgaigne,  Bourneville'  has  added  a  fourth.  In  two,  as  a  result  of 
frequent  pressure  against  the  sternum,  displacement  took  place  between 
the  first  two  pieces,  one  angular  with  projection  of  the  upper  edge  of 

^  Stetter:  Compend  von  den  Luxationen,  IHSl,  p.  19 

-  Bournevllle :  Bull,  de  la  Soo.  Anatoinique,  18(VJ,  vol.  xiv.  p.  .'>(». 
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the  second  piece,  the  other  of  the  second  behind  the  first.  In  the  third 
case  the  boay  of  the  sternum  and  the  connected  costal  cartilages  could 
be  pressed  back  to  a  depth  of  two  inches.  In  Bourneville's  there  was 
tubercular  suppuration  at  the  junction  of  the  first  two  pieces,  with 
slight  displacement  of  the  second  forward. 

Dislocation  of  the  Ensiform  Process. 

Of  this  injury,  referred  to  by  many  of  the  earlier  writers  as  a  pos- 
sibility, only  five  or  six  more  or  less  well-authenticated  eases  are  on 
record.  They  are  those  of  Martin  and  BiDard  quoted  by  Malgaigne, 
Polaillon,^  Gallez  quoted  by  Servier,  and  Hamilton.^  In  addition  may 
be  mentioned  the  reference  made  by  Malgaigne  to  an  example  observed 
in  a  new-born  child  by  Seger,  and  that  to  one  similar  to  Polaillon's 
quoted  by  Mauriceau  in  the  discussion  on  his  case. 

Polaillon's  patient  was  a  woman  thirty-five  years  old,  and  her  injury 
was  caused  apparently  by  tight  lacing  to  conceal  the  enlargement  of 
pregnancy;  all  the  others  were  males,  and  their  injuries  were  caused 
by  blows  received  upon  the  epigastrium;  their  ages  were  eighteen, 
nineteen,  twenty-eight,  and  fifty-three  years. 

No  autopsy  was  had  in  any  case,  and  in  Polaillon's  alone  is  the  con- 
dition described  with  sufficient  detail  to  make  it  reasonably  certain  that 
the  separation  took  place  at  the  line  of  union  between  the  process  and 
the  body  of  the  sternum;  the  others  may  have  been  fractures  of  the 
process  itself.  In  Polaillon's  the  base  of  the  process  was  displaced 
backward,  and  the  point  looked  directly  forward.  In  Hamilton's,  first 
seen  by  iiim  twelve  years  after  the  accident,  the  cartilage  was  *'  bent 
at  right  angles  with  the  sternum,  pointing  directly  toward  the  spine.'' 
In  the  other  cases  the  character  of  the  displacement  is  not  fully  de- 
scribed, but  apparently  the  apex  of  the  process  was  directed  backward 
in  most. 

In  three  cases  the  most  prominent  symptom  was  persistent  vomiting, 
which  in  one  (Hamilton's)  recurred  every  five  or  six  days  for  two 
years  and  then  ceased  spontaneously,  in  another  (Martin)  it  was  relieved 
by  grasping  the  process  with  the  fingers  and  drawing  it  forward  into 
place,  and  in  a  third  (Billard),  after  it  had  lasted  a  month  and  threat- 
ened to  prove  fatal,  it  was  relieved  by  drawing  the  process  forward  by 
means  of  a  blunt  hook  introduced  below  it  through  an  incision.  Polail- 
lou^s  patient  suffered  sharp  pain,  which  was  excited  by  the  pressure  of 
the  clothing  and  the  ingestion  of  food,  and  was  extremely  severe  during 
delivery;  reduction  was  impossible,  and  after  a  time  the  inconvenience 
caused  by  it  ceased.  In  Gallez' s  case  the  prominence  could  be  reduced 
and  reproduced  with  a  click  by  manipulation;  the  patient  suffered  only 
local  pain  and  was  promptly  cured  by  reduction  maintained  by  the 
aid  of  a  small  compress  fixed  over  the  process  by  means  of  adhesive 
plaster. 

1  Polaillon  :  Bull,  de  la  Soc.  de  Chlrurgle,  1877,  p.  9. 

2  Uftrailton  :  Fractures  and  Dislocations.  6th  ed.,  p.  182.  The  accoant  leaves  it  uncertain  whether 
this  WHS  deemed  a  fracture  or  a  dislocation. 


CHAPTER    XL. 

DISLOCATIONS  OF  THE  RIBS  AND  THE  COSTAL  CABTILAGE& 

Undrr  this  title  are  included  dislocation  of  the  ribs  at  their  iunotion 
with  the  vertebras,  of  the  ribs  from  the  costal  cartilages,  of  the  carti- 
lages from  the  sternum,  and  of  the  cartilages  of  some  of  the  lower  ribs 
from  one  another. 

The  head  of  each  rib  articulates  with  the  bodies  of  one  or  two  ver- 
tebras by  a  true  joint  containing  one  or  two  synovial  sacs  and  strength- 
ened by  firm  ligaments;  the  tubercle  and  neck  of  each  rib,  except  the 
eleventh  and  twelfth,  are  united  to  the  transverse  process  of  the  corre- 
sponding vertebra  by  a  synovial  joint  and  ligaments  and  to  the  trans- 
verse process  of  the  vertebra  next  above  by  a  longer  ligament.  The 
union  between  each  rib  and  its  costal  cartilage  is  direct^  without  a 
synovial  sac,  and  is  stren^hened  on  the  anterior  surface  by  the  perios- 
teum. The  articulations  between  the  costal  cartilages  and  the  stemom 
are,  with  the  exception  of  the  first,  true  synovial  joints,  sometimes 
double,  surrounded  by  a  capsule  which  is  strengthened  in  front  and 
behind  to  form  the  anterior  and  posterior  ligaments.  The  seventh  rib 
is  the  lowest  that  articulates  with  the  sternum.  The  fifth,  sixth, 
seventh,  eighth,  and  ninth  costal  cartilages  are  united  with  one  another 
for  a  short  distance  on  their  contiguous  margins  by  true  synovial  joints 
formed  by  slight  projections  on  their  margins  and  surrounded  by 
capsules  which  are  strengthened  by  fibres  derived  from  the  anterior 
intercostal  aponeuroses. 

Dislocation  of  the  Head  of  the  Bib.    (Luxatio  Gosto-vertebralis.) 

The  first  recorded  case,  and  that  a  doubtful  one,  was  reported  in 
1753  to  the  Academic  de  Chirurgie  by  Buttet.  His  patient  was  a 
man  fifty-five  years  old  who  had  been  run  over  by  a  wagon;  he  was  so 
fat  and  the  swelling  was  so  great  that  the  outlines  of  the  ribs  could 
not  be  traced,  and  the  diagnosis  was  based  on  the  fact  that  when  press- 
ure was  made  upon  the  front  of  the  chest  the  sixth  rib  on  the  right  side 
could  be  felt  to  move  with  a  very  distinct,  audible  click  which,  moreover, 
was  reproduced  whenever  the  patient  made  a  movement  of  his  trunk. 

The  next  case  was  HankeFs^  in  1834:  a  young  man  fell  into  a  clay- 
pit  and  received  an  injury  in  the  lower  dorsal  region;  he  died  on  the 
fifteenth  day,  and  the  autopsy  showed  fracturos  of  the  eleventh  dorsal 
vertebra  and  of  the  twelfth  ril)  on  eacli  side  and  a  dislocation  of  the 
eleventh  left  rib. 

During  the  next  following  six  years  six  additional  cases  were  re- 
ported, and  the  list  has  not  since  been  added  to  except  by  Webster's 

1  Uankel :  Gazette  McKlIcale,  1834.  p.  187. 
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case,  the  date  of  occurrence  of  which  is  not  known  but  is  probably 
earlier  than  that  of  the  others,  and  by  Quint.^ 

In  all  but  one  of  the  nine  (Kennedy)  the  condition  was  shown  by 
autopsy.  The  causes  were  extreme  violence,  falls  or  blows,  and  in  one 
a  gunshot  wound.  The  ribs  dislocated  were  the  first,  fourth,  sixth  or 
eighth,  and  tenth  once  each;  seventh,  eleventh,  and  twelfth  twice  each; 
in  one  case  the  right  eleventh  and  twelfth  and  the  left  eleventh.  In 
two  cases  the  corresponding  vertebra  was  broken,  and  in  four  one  or 
more  adjoining  ribs  were  broken.  With  one  exception  the  patients 
died  promptly  or  within  a  few  days  in  consequence  of  associated 
injuries.  The  exception  was  Webster^ s;  in  his  the  head  of  the  seventh 
rib  was  found  united  with  the  front  part  of  the  vertebra,  having  been 
displaced,  it  was  thought,  in  a  fall  from  a  horse  several  years  before; 
the  injury  was  thought  at  the  time  to  be  a  fmcture  of  a  rib. 

Separation  of  the  Ribs  froin  the  Costal  Cartilages. 
(Luxatio  Chondro-costalis.) 

Of  this  injury  there  are  only  eight,  possibly  nine,  examples  on 
record,  and  in  only  one  of  these  was  the  condition  demonstrated  by 
autospy.  Of  the  latter  our  only  knowledge  is  through  the  description 
of  the  specimen  presented  without  history  to  the  Soci^t^  Anatomique 
by  Carbonell.^  It  showed  a  separation  of  the  second,  third,  and  fourth 
cartilages  from  the  ribs,  with  fracture  of  the  ossified  union  between  the 
first  rib  and  the  sternum  and  of  the  fifth  costal  cartilage  one  centimetre 
from  its  outer  end;  all  five  ribs  were  also  broken  at  their  angles,  and 
the  right  bronchus  was  torn  away  from  the  trachea. 

The  other  cases  are  those  of  Chaussier,'  Bell,*  Bouisson,^  De  Kimpe,* 
Bradley,^  Stimson,®  and  B.  F.  Curtis.* 

In  four  of  the  cases  the  patient  had  been  crushed  between  a  moving 
body  and  a  wall;  in  two  the  cause  was  a  blow  upon  the  front  of  the 
chest;  in  one  the  patient  had  long  suffered  with  a  cough  and  had 
thereby  produced  a  hernia  of  the  lung  between  the  eighth  and  ninth 
ribs  on  the  left  side  and  another  between  the  seventh  and  eighth  ribs 
on  the  right  side  at  the  level  of  their  junction  with  the  cartilages, 
accompanied  by  a  separation  between  the  seventh  rib  and  its  cartilage 
on  the  right,  and  between  the  eighth  and  its  cartilage  on  the  left;  at 
each  of  these  points  the  rib  was  movable  with  crepitus. 

In  BelPs  case  the  ends  of  all  the  ribs  on  both  sides  projected  dis- 
tinctly at  their  junction  with  the  cartilages;  in  the  others  the  displace- 
ment of  the  end  of  the  rib  was  in  some  forward,  in  some  backward. 
In  Bradley's  all  the  ribs  from  the  first  to  the  sixth  were  depressed;  in 
mine  the  second  rib  was  dislocated  backward  from  its  cartilage,  and 
the  cartilages  of  the  third  to  the  sixth  forward  from  the  sternum.  In 
Bouisson^s  and  De  Kimpe's  the  fourth  and  fifth  ribs  respectively  were 
displaced  forward. 

1  Webster,  Cooper  on  Dislocations  and  Fractures,  Am.  ed..  1844,  p.  450;  Bondet,  Bull.  delaSoc. 
Anatomique,  1839,  vol.  xiv.  p.  104;  Alcock.  2  cases.  London  Medical  Gazette,  1838-39,  vol.  ii.  pp.  686 
and  587  ;  Kenne<ly,  Dunne,  and  Finnecane,  Dublin  Medical  Press.  February  and  March,  1841, 
abstracts  in  Gazette  M6d.,  1841,  p.  410  ;  and  Quint,  Bull  M6d.  du  Nord.  June.  1888. 

-  Carbonell :  Bull,  de  la  8oc.  Anatomique,  1865,  p.  17. 

3  Chaussier :  Bull,  de  la  Facultti,  1814,  p.  50.  *  Bell :  Surreal  ObservationB,  1817,  p.  171. 

6  Bouisijon  :  Gurlt,  loc.  cit.,  vol.  ii.  p.  251.  «  De  Kimpe :  Gaa.  des  H6p.,  1862,  p.  18. 

^  Bradley  :  Medical  Record,  August  24, 1890. 

«  Stimson  :  New  York  Medical  Journal,  March  1, 1890.  *  B.  F.  Curtis :  Ibid. 
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The  possible  uinth  case  is  Montuggia's,'  a  separation  of  the  second 
and  third  costal  cartilages  in  a  very  emaciated  man  seventj  jears  old, 
in  consequence  of  a  violent  attack  of  coughing.  Gurlt  says:  "  Mon- 
teggia  declares  expressly  that  it  was  not  a  fracture  of  the  cartil^e  but 
a  separation  of  the  epiphysis,"  by  which,  of  course,  is  meant  a  sepa- 
ration at  the  costo-chnndral  junetion. 

The  injury  is  so  closely  allied  to  fracture  of  the-  cartilages  that  the 
reader  is  referred  for  other  details  to  Chapter  XVI. 

Dislocation  of  the  Costal  Cartilages  from  the  Sternum. 
(Luratio  Chondro-stemalis.) 
Of  this  injury  there  ari'  fourteen  recorded  examples  :  Ravaton,  Man- 
zotti,  Mnnteggia,  and  Bell,  quoted  by  Malgaigne;  Cooper,^  Fla^,* 
Wolfenstein,'  Gntss,*  Bennett,* 
^°-  "*■  Mulvany,'Blodgett,twoca9e8,* 

8toner,^  and  mine  quoted  in 
the  preceding  section.  There 
are,  in  addition,  one  or  two 
cases,  elsewhere  referred  to 
(see  Chapter  XXXIX.),  in 
which  separation  of  the  first 
and  second  pieces  of  the  ster- 
num has  been  accompanied  by 
complete  separation  of  the 
seiMDnd  costal  cartilage  from 
the  ateroum  on  one  or  both 
sides. 

In  three  of  the  cases  (Bell, 
Cooper,  and  Blodgett's  second) 
the  caiiee  appears  to  have  been 
ti-action  exerted  through  the 
pcctoralis  major,  in  swinging 
dumb-bells,  kneading  bread, 
and  exercising  on  parallel 
bars;  and  possibly  the  cause 
was  the  same  in  Bludgett's 
First  ease,  in  which  a  man 
while  carrying  a  piano  made 
a  violent  effort  to  prevent  its 
fall.  Id  four  others  the  cause 
was  a  fall  or  compreesion  of 
the  chest;  in  the  remainder  it 
is  unrecorded  or  obscure. 
The  fourth  cartilage  was 
displaced  singly  forward  in  three  cases,  forward  in  combination  with 
the  fifth  and  sixth  in  two,  and  backward  with  the  second  and  third  in 


Qoper^  ! 


'  Gnm :  Snrgerr.  Mi  ei 
'  Benneii:  SntilinJoni 
'  Malvany:  r*ncel.  IW 
'Blodgelt:  New  Yort 
•  StoQBt ;  Tbe  Physc.  a 


IB  Medical  Scleucia,  1S79, 1,  p.  Ml. 
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one;  the  third  singly^  the  fifth  and  sixth  toeether,  and  the  fifth,  sixth, 
and  seventh  together  were  displaced  forward  in  two  cases,  the  Uiird  to 
the  sixth  forward  in  one,  ana  the  first  and  second  were  together  dis- 
placed forward  and  outward  once  (Blodgett's  first).  In  two  cases  it  is 
not  stated  which  cartilage  was  displaced,  nor  in  what  direction. 

The  only  autopsy  was  in  Bennett's  case.  The  patient  was  a  woman 
about  fifty-six  years  old  who  had  been  run  over  Iby  a  cart  and  died  a 
few  days  later  of  pleurisy  and  pneumonia.  The  third  cartilage  on 
the  left  side  was  displaced  forward,  and  there  was  also  fracture  of  the 
second,  third,  fourth,  and  fifth  ribs  on  the  same  side,  and  of  the  second 
to  the  ninth  ribs  on  the  right  side.  The  perichondrium  with  the 
attached  ligaments  was  stripped  clean  ofiF.  The  dislocation  was  reduced 
by  direct  pressure  and  did  not  recur;  it  must  be  remembered,  however, 
in  connection  with  this,  that  the  corresponding  rib  was  broken. 

In  the  single  case  of  backward  dislocation  (Mulvany)  the  patient 
was  a  boy  fifteen  years  old,  who  while  steering  a  ship  in  a  heavy  storm 
was  thrown  violently  across  the  deck  by  a  wave  and  struck  upon  the 
back  of  his  left  shoulder  against  the  deck-house.  The  second,  third, 
and  fourth  left  cartilages  were  displaced  backward  behind  the  sternum, 
and  the  sternal  end  of  the  rignt  clavicle  was  dislocated  forward. 
Reduction  could  be  effected  by  drawing  the  shoulders  backward,  but 
the  displacement  immediately  recurred  when  the  traction  ceased.  The 
patient  was  kept  upon  his  back  for  eighteen  days,  and  the  deformity 
was  then  found  to  have  been  much  diminished.  In  two  months  he 
was  again  at  work. 

Usually  there  has  been  sharp  local  pain  at  the  moment  of  the  acci- 
dent, subsequently  excited  by  movements  of  the  thorax  and  by  local 
pressure.    In  one  case  (Mulvany)  there  was  slight  recurrent  hsemoptysis. 

The  recognition  of  the  injury  appears  always  to  have  been  easy,  by 
attention  to  the  difference  in  level  between  the  cartilage  and  the 
sternum.  In  only  one  case  (Wolfenstein)  was  it  mistaken  for  a  local 
inflammation. 

Reduction  of  the  forward  dislocations  was  in  every  case  easily  effected 
by  direct  pressure,  but  the  tendency  to  recurrence  was  marked. 

The  best  treatment  would  appear  to  be  the  application  over  the  dis- 
placed cartilage  and  around  the  chest  of  a  broad  strip  of  adhesive 
plaster,  as  in  fracture  of  a  rib,  making  special  local  pressure,  if  neces- 
sary, with  a  compress.    Possibly  a  truss  could  be  used  with  advantage. 

Dislocation  of  One  Cartilage  upon  Another. 
(Luxatio  Chondro-chondralis.) 

Malgaigne  collected  three  supposed  cases,  one  of  which  came  under 
his  own  observation.  I  think  they  should  rather  be  classed  as  dislo- 
cations of  the  ribs  from  the  cartilages,  or  of  the  cartilages  from  the 
sternum,  although  there  was  also  displacement  above  or  below  the  level 
of  the  adjoining  ribs. 

In  the  following  two  the  character  of  the  lesion  is  more  apparent: 
Hochenzegg^  presented  to  the  Gesellschaft  der  Aertze  in  Vienna  a 

1  Hochenzegg :  Medical  Press  and  Ciroular,  Dec.  17, 1890. 
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patient  thirtj  years  old^  who  in  a  fall  broke  the  bond  between  the 
seventh  and  eighth  ribs.  A  jear  later  after  a  fit  of  coughing  he  felt 
something  give  way  in  his  side  and  found  a  wide  space  between  those 
ribs. 

Aunis^  found  in  a  man  fifty  years  old  a  dislocation  forward  of  the 
seventh  cartilage  from  the  eightn;  it  could  be  reduced  by  pieflBure,  bat 
immediately  recurred.     The  injury  was  caused  by  a  foil  backward. 

1  Aunis:  Qa&  Hebdom.,  March  18, 1S92. 


CHAPTER    XLI. 

DISLOCATIONS  OF  THE  CLAVICLE. 

Of  874  dialocatioDs  of  all  kinds  {Chapter  XXVII.)  41  were  of  the 
clavicle,  nearly  5  per  cent. ;  32  of  the  acromial,  9  of  the  sternal  end. 
The  period  of  greatest  frequency  api)ears  to  be  between  the  thirtieth 
and  ^ftieth  years,  and  during  it  the  injury  is  almost  wholly  conGned 
to  males. 

The  dislocation  may  be  of  either  end  or  of  both,  and  occasionally 
both  clavicles  have  been  simultaneously  dislocated. 

1.  DISLOCATIONS  OF  THE  STEBNAL  END  OF  THE  CLAVIOLE. 

Anatomy.  The  sternal  end  of  the  clavicle  is  so  much  larger  than 
the  clavicular  uotch  of  the  sternum  with  which  it  articulates  that  it 
projects  above  it  and  in  front  and  behind.  The  articular  surfaces  are 
separated  from  each  other  by  an  interposed  fibro-cartilaginons  disk,  or 
meniscus,  of  varying  thickness,  which 

is   most   strongly  attached  above  to  Fia.z4T. 

the  upi)er  edge  of  the  end  of  the  clav- 
icle, and  below  to  the  cartilage  of  the 
first  rib.  On  each  side  of  it  is  a  syn- 
ovial cavity.  The  ligaments  of  the 
joint  are  the  interclavicular,  costo- 
clavicular, and  the  anterior  and  pos- 
terior sterno-clavicnlar.  The  inter- 
clavicular ligament  extends  across 
from  the  upper  edge  of  the  end  of 
one  clavicle  to  that  of  the  other  above 
the  interclavicular  notch  of  the  ster- 
num, sending  bundles  of  fibres  into 

the  meniscus  and  to  the  top  of  the  |.^ 

sternum.  The  eosto-clavicular  liga-  ugameDt. 
ment  extends  from  the  sternal  end  of 
the  first  rib  upward  and  outward  to  the  under  surface  of  the  clavicle 
as  far  as  to  the  subclavian  vein,  partly  surrounding  the  inner  end  of 
the  subclavius  muscle  but  lying  mainly  behind  it.  It  sometimes 
contains  within  itself  a  burna  of  considerable  size.  The  anterior  and 
posterior  sterno-clavicular  ligaments  cover  in  the  joint  in  front  and 
behind  respectively,  mainly  constituting  its  capsule.  They  are  short 
and  quite  tense. 

Motion  is  possible  about  all  the  axes  to  this  extent,  that  the  acromial 
end  of  the  lK>ne  can  be  made  to  describe  a  circle  which  is  the  base  of 
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a  cone  having  an  angle  of  60  degrees  at  its  apex  in  the  joints  Move- 
ment of  the  shoulder  downward  and  backward  is  arrested  by  oontaot 
of  the  clavicle  with  the  first  rib^  and  if  then  continued  this  point  of 
contact  becomes  the  centre  of  motion^  or  the  f ulcrum,  and  the  atemal 
end  of  the  clavicle  is  forced  upward  or  forward  out  of  its  plaoci  and 
a  dislocation  is  produced. 

Varieties.  The  dislocation  may  be  complete  or  incomplete,  apward, 
forward,  or  backward ;  and  when  complete  it  is  usually  also  inwaid, 
toward  the  median  line,  and  when  complete  forward  or  backward  it  is 
usually  also  downward.  Possibly  a  separate  class  of  dislooations^ 
upwanl  and  outward,  should  be  made  of  such  cases  as  those  of  Stokea 
(vide  infra)  in  which  the  cause  is  the  prolonged  action  of  the  stemo- 
deido-mastoid  muscle  in  forced  inspiration. 

Dislocation  Forward.    (Luxatio  01aviciil»  FtsBSteniaUa.) 

This  is  the  most  common  form,  and  is  usually  caused  by  the  shoulder 
bein^  forced  backward,  or  backward  and  downward.  The  means  by 
whicn  this  movement  has  been  produced  are  various;  in  some  cases  it 
has  been  a  fall  upon  the  point  of  the  shoulder  or  upon  the  extended 
hand;  in  others,  the  pressure  of  some  heavy  object  upon  the  front  of 
the  shoulder  when  the  body  was  supine,  as  the  wheel  of  a  wagon  or  the 
foot  of  a  horse;  in  others,  again,  by  the  sudden  slipping  of  a  heavy 
burden  carried  upon  the  back  by  straps  passing  around  the  shoulders. 

Bicherand^  reported  a  case  in  which  it  was  caused  in  a  ^rl  twenty 
years  old  by  the  forcible  approximation  of  her  elbows  behind  her  back, 
and  Boyer  another  in  which  the  shoulders  were  drawn  back  to  give  the 
patient,  a  young  girl,  a  more  erect  and  graceful  carriage.  In  like  man- 
ner, it  has  been  caused  by  the  voluntary  throwing  back  of  the  shoulders, 
as  in  soldiers  at  drill,  and  in  one  case,  Bardenheuer,^  by  the  involun- 
tary effort  made  to  prevent  the  fall  of  a  burden  carried  upon  the  head. 

In  all  of  these  the  mechanism  is  the  same:  the  outer  end  of  the 
clavicle  is  carried  back  to  the  limit  of  the  normal  range  of  motion,  and 
then  it  either  finds  a  new  centre  of  motion  at  the  point  at  which  it 
comes  into  contact  with  the  first  rib,  in  consequence  of  which  the 
inner  end  is  carried  forward  if  the  movement  is  prolonged,  or  the  ante- 
rior sterno-clavicular  ligament  is  put  upon  the  stretch  and  ruptured, 
and  then  dislocation  takes  place. 

In  a  few  cases  it  has  been  gradually  j)roduced,  apparently  by  the 
relaxation  of  the  ligaments,  the  dislocation  then  o<»curring  whenever 
the  arm  was  raised  and  being  spontaneously  reduced  when  it  was  low- 
ered. In  one  of  my  cases  both  clavicles  were  thus  affected.  The  same 
condition  of  easy  recurrence  and  reduction  may  follow  a  primary  trau- 
matic dislocation. 

In  a  few  cases  the  dislocation  has  been  caused  by  the  pressure  of  an 
aneurism  at  the  root  of  the  neck,  and  in  others^  by  prolonged,  forced, 
inspiratory  efforts.  In  the  latter  (two  cases)  the  dislocations  appear  to 
have  been  primarily  upward,  and  the  displacement  forward  to  have 

1  Rlcherand  :  Quoted  by  Polalllon,  loc.  clt..  p.  729. 

2  Bardenheuer :  Deutsche  Chirurgie,  Lief.  6:i,  a.  p.  57. 

8  Stokes :  Dublin  Medical  Journal,  181)2,  vol.  xiii.  p.  469. 
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been  the  consequence  of  the  elongation  of  the  ligaments.  In  one  of 
them  both  clavicles  were  dislocated. 

Cazin^  reported  a  case  in  which  the  dislocation  was  gradually  pro- 
duced in  a  boy  eleven  years  old  who  was  suffering  from  Pott's  disease 
of  the  dorsal  spine  with  angular  deformity  and  retraction  of  the  corre- 
sponding side  of  the  chest,  and  who  had  the  habit  of  resting  on  his 
elbows  in  bed.  Cazin  thought  the  displacement  was  due  to  the  dimi- 
nution of  the  size  of  the  upper  part  of  the  chest,  not  to  the  force 
exerted  through  the  arm. 

Age.  According  to  Bardeuheuer,  Fergusson  met  with  a  case  in  which 
the  dislocation  was  produced  in  a  child  during  delivery.  The  next 
earliest  age  at  which  the  injury  has  been  reported  is  ten  months;  it 
was  caused  by  a  fall  from  bed.* 

Pathology.  The  dislocation  may  be  complete  or  incomplete;  in  the 
latter  form  the  posterior  portion  of  the  articular  surface  of  the  clavicle 
remains  in  contact  with  tnat  of  the  sternum,  and  the  anterior  sterno- 
clavicular ligament  alone  is  ruptured.  In  the  former  the  articular 
surfaces  are  completely  separated,  and  the  posterior  edge  of  that  of  the 
clavicle  rests  upon  the  front  of  the  sternum;  ordinarily  it  lies  nearer 
the  median  line  and  at  a  lower  level  than  that  of  its  normal  position,  the 
greatest  recorded  displacements  being  one  mentioned  by  Bicherand, 
three  inches  downward,  and  one  reported  by  Jousset^  in  which  the  end 
of  the  clavicle  lay  upon  the  second  rib.  This  displacement  inward  or 
downward  or  in  both  directions  must  be  secondary  and  due  to  the 
action  of  the  weight  of  the  corresponding  limb  and  to  the  contraction 
of  the  muscles  which  draw  the  shoulder  inward,  downward,  and  for- 
ward when  it  is  deprived  of  its  normal  support,  in  the  same  manner 
and  for  the  same  reasons  as  after  fracture  of  the  clavicle.  The  oppor- 
tunities for  post-mortem  examination  have  been  so  few  that  a  positive 
account  of  the  condition  of  the  ligaments  cannot  be  given.  That  the 
anterior  one  is  ruptured  cannot  be  doubted,  and  it  is  probable  that  the 
posterior  one  is  also  torn,  although  in  some  cases  it  may  only  be  torn 
from  its  attachment  and  left  continuous  with  the  stripped-up  perios- 
teum of  the  posterior  surface  of  the  clavicle.  In  one  case*  all  the  liga- 
ments except  the  anterior  sterno-clavicular  are  described  as  intact;  the 
meniscus  accompanied  the  clavicle  and  was  partly  torn.  In  a  case 
reported  by  Cloquet*  there  was  found  at  the  autopsy  instead  of  rupture 
of  the  posterior  ligament  a  fracture  that  split  the  end  of  the  clavicle 
into  two  parts,  the  posterior  one  of  which  remained  in  place,  while  the 
anterior  one,  continuous  with  the  shaft  of  the  bone  ana  capped  by  the 
meniscus,  was  dislocated  forward.  Whether  or  not  the  meniscus  habit- 
ually accompanies  the  end  of  the  clavicle  in  its  displacement  is  not 
known. 

In  the  cases  in  which  the  dislocation  has  been  slowly  produced, 
Stokes's  and  probably  Heusinger's,  the  ligaments  were  found  greatly 
elongated  but  not  torn.  Stokes  does  not  mention  the  position  of  the 
meniscus;  in  Heusinger's  case  it  accompanied  the  clavicle. 

1  Cazln  :  Gaz.  des  HApitaux,  1874,  vol.  xlvii.  p.  507. 

2  T.  R.  Wright :  Boston  Medical  and  Surgical  Journal,  1880,  vol.  cli.  p.  833. 

3  Jousset :  Gaz.  Mcdicale.  1833.  n.  217.  «  Bull,  de  la  Soc.  Anatomique.  1879,  p.  809. 
^  Clo<|uet :  Nouveau  Joura.  de  M<kl.,  1820,  Tol.  vll.  p.  248,  quoted  by  Polalllon. 
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Occasionally  a  portion  of  the  edge  of  the  articular  sor&oe  of  the  8tier> 
nam  or  of  the  clavicle  has  been  broken  off.  The  sternal  portion  of  the 
stemo-cleido-mastoid  may  be  pushed  aside  or  even  torn  away  from  the 
sternum,  perhaps  bringing  with  it  a  scale  of  bone. 

Simultaneous  dislocation  of  the  acromial  end  {vide  infra)  and  frao^ 
ture  of  the  shaft  have  been  observed  as  complications;  also  a  similar 
dislocation  of  the  other  clavicle. 

Symptoms.  The  principal  physical  sign  is  the  projection  of  the  end  of 
the  clavicle  and,  if  the  dislocation  is  complete,  its  displacement  toward 
the  median  line  or  downward.  If  the  dislocation  is  incomplete  the  pro- 
jection can  be  made  to  disappear  by  pressing  it  backward,  but  it  is  likely 
to  reappear  when  the  pressure  is  removed.  In  the  complete  dislocations 
the  weight  of  the  limb,  if  unsupported,  tends  to  bring  the  shoulder  nearer 
the  thorax  and  thus  forces  the  end  of  the  clavicle  inward  or  downward. 

The  other  symptoms  are  sharp  local  pain,  which  is  greatly  abated  in 
a  day  or  two,  depression  of  the  shoulder,  inclination  of  the  head  toward 
the  injured  side,  and  inability  to  raise  the  arm. 

The  local  swelling  may  be  so  great  as  to  mask  the  position  of  the 
bone,  and  if  crepitus  should  be  present  the  injury  may  be,  as  it  has 
been,  mistaken  for  fracture.  Another  error  of  diagnosis  has  been 
to  mistake  the  dislocated  end  for  an  exostosis;  and,  conversely,  hyper- 
trophy of  the  bone  has  been  mistaken  for  a  dislocation. 

Prognosis.  The  prognosis  is  unfavorable  as  regards  the  complete 
correction  of  the  deformity,  but  favorable  in  respect  of  the  restoration 
of  function.  In  almost  all  the  reported  cases  projection  of  the  end  of 
the  bone,  to  a  greater  or  less  extent,  has  persisted,  but  the  patients  have 
been  able  to  use  the  arm  freely  and  with  no  sense  of  loss  of  power, 
even  when  the  dislocation  has  remained  complete.  In  some  the  con- 
dition of  ^^  habitual^'  or  *' recurrent^'  dislocation  ensues,  the  bone 
slipping  out  of  place  whenever  certain  movements  of  the  arm  are 
made.     The  discomfort  caused  thereby  may  be  very  great. 

Treatment.  Reduction  is  effected  by  drawing  the  shoulder  outward 
and  slightly  backward  and  making  pressure  backward  on  the  dislocated 
end  after  it  has  been  thus  brought  opposite  the  joint.  Hamilton  failed 
in  two  cases  to  effect  reduction,  but  1  have  met  with  no  other  reported 
failures.  The  reduction  is,  however,  the  least  part  of  the  treatment; 
the  difficulty  is  to  keep  the  bone  in  its  place.  The  anatomical  rela- 
tions and  the  mode  of  production  suggest  that  this  would  best  be 
effected  by  keeping  the  shoulder  well  forward  until  after  repair  of  the 
torn  ligaments  shall  have  taken  place,  and  I  can  a(;count  for  the  fail- 
ures under  this  plan,  which  was  recommended  by  Velpeau  and  Mal- 
gaigne,  only  by  supposing  that  it  was  not  properly  carried  out.  I  have 
found  it  easy  to  maintain  the  position  by  a  figure-of-eight  bandage  about 
both  shoulders,  the  turns  crossing  in  front  of  the  chest,  and  also  by  a 
plaster-()f-I*aris  dressing  about  the  shoulder  and  chest.  In  the  simpler 
cases  it  is  sufficient  to  immobilize  the  shoulder  without  drawing  it  for- 
ward, and  to  prevent  the  elevation  of  the  arm. 

Moulded  pads  of  leather,  gutta-percha,  or  })laster-of-Paris  covering 
the  end  of  the  bone  and  the  adjoining  part  and  held  in  place  by  band- 
ages about  the  chest  have  given  good  results. 
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Direct  pressure,  usually  in  conjunction  with  fixation  of  the  shoulder, 
has  been  applied  in  a  great  variety  of  ways,  of  which  the  simplest, 
which  may  serve  also  as  the  type,  was  that  employed  by  N^laton.  He 
used  an  ordinary  spring-truss,  placing  one  of  its  pads  upon  the  sternal 
end  of  the  clavicle  and  the  other  between  the  shoulder-blades,  and 
carrying  the  spring  under  the  axilla  of  the  uninjured  side.  The  objec- 
tion to  the  use  of  pressure  arises  from  the  probability  of  irritating  the 
skin  or  ev^en  causing  a  slough  at  the  point  at  which  it  is  applied. 
Combined  with  rest  in  bed  upon  the  back  and  a  good  position  of  the 
shoulder,  the  maintenance  of  the  pressure  for  a  week  has  proved  suffi- 
cient to  prevent  recurrence  although  not  entirely  to  overcome  the  pro- 
jection. 

In  a  case  in  which  the  total  correction  of  the  displacement  would 
be  important,  the  patient  should  be  kept  in  bed  upon  tne  back,  in  order 
to  diminish  the  tendency  to  reproduction  of  the  deformity  created  by 
the  weight  of  the  shoulder  when  the  body  is  erect,  and  frequent  inspec- 
tion should  be  made  to  determine  the  efficiency  of  the  measures. 
Should  all  other  means  fail,  digital  pressure  might  be  maintained  for 
a  week  or  ten  days.    The  dressings  should  be  worn  for  at  least  a  month. 

Habitual  or  recurrent  dislocation  has  been  successfully  treated  by 
prolonged  retention,  and  in  two  cases  by  myself '  by  periarticular  injec- 
tions of  alcohol;  a  few  drops  of  alcohol  are  injected  with  a  hypodermic 
syringe  into  the  tissues  in  front  of  and  below  the  joint,  and  the  arm 
immobilized,  or,  at  least,  elevation  of  the  elbow  is  avoided.  In  one 
case  I  made  four  injections  at  intervals  of  about  a  week;  in  the  other 
one  injection  was  sufficient. 

Dislocation  Backward.    (Luxatio  ClaviculsB  Retrostemalis.) 

This  dislocation,  the  second  in  order  of  frequency  of  those  of  the 
sternal  end,  may  be  produced  directly,  by  a  force  acting  from  before 
backward  upon  the  end  of  the  bone,  or  indirectly ,  by  a  force  that  presses 
the  shoulder  forward  and  inward.  The  latter  is  the  more  frequent. 
In  the  few  recorded  cases  of  dislocation  by  direct  violence  the  cause  has 
been  such  as  a  fall  of  the  patient  forward,  striking  upon  the  clavicle, 
or  the  fall  upon  him  of  a  stone,  or  the  passage  across  his  chest  of  the 
wheel  of  a  wagon.  In  the  dislocations  by  indirect  violence  the  patient 
has  (.'ommonly  been  caught  between  two  bodies,  as  the  pole  of  a  wagon 
and  a  wall,  or  the  side  of  a  railway  car  and  a  wall,  or  between  two 
boats,  in  such  a  way  that  the  shoulder  has  been  pressed  forward  and 
inward. 

The  dislocation  may  be  complete  or  incomplete. 

Pathology.  The  only  recorded  cases  in  which  direct  inspection  of 
the  parts  has  been  made  are  those  of  TyrrelP  and  Bennett.^  In  the 
former  a  compound  dislocation  was  caused  by  the  point  of  a  pickaxe 
entering  below  the  end  of  the  bone;  the  pectoralis  major  was  freely  torn 
from  its  attachment  to  the  clavicle,  but  in  all  probability  this  was 
mainly,  if  not  entirely,  the  result  of  a  direct  action  upon  it  of  the 

1  Siinison  :  New  York  Medical  Journal,  November  23, 1889. 

2  Tyrrell :  St.  Thomas's  UospiUl  Reports,  1886,  voL  i.  p.  261. 

<  Bennett :  Dublin  Journ.  Med.  Sciences,  1881,  vol.  Ixxi.  p.  44-1. 
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point  of  the  pickaxe,  and  is  not  a  common  feature  of  the  didooatioD. 
The  meniscus  remained  attached  to  the  sternum,  and  the  end  of  die 
clavicle  could  be  easily  felt  by  the  finger  in  the  wound. 

In  the  second  case  the  patient  was  caught  between  a  wall  and  a  rail- 
way  car  and  rolled  along  for  some  distance.  The  sternal  end  of  the 
right  clavicle,  accompanied  bj  the  meniscus,  was  dislocated  backward, 
and  the  cartilages  of  the  first,  second,  third,  and  fourth  ribs  of  the  aame 
side  were  broken. 

The  end  of  the  bone  is  displaced  inward  or  inward  and  downward, 
and  it  is  generally  stated  that  it  lies  between  the  trachea  and  the  stomo- 
hyoid  and  stemo-thyroid  muscles,  but,  in  the  absence  of  direct  proof 
of  this,  I  am  disposed  to  believe  rather  that  it  may  lie  between  the 
latter  muscle  ana  the  sternum,  and  below  the  former,  for,  it  will  be 
remembered,  the  stemo-hyoid  arises  in  part  from  the  posterior  lieeunent 
of  the  joint  and  frequently  from  the  clavicle  itself,  and  the  stemo-myroid 
lies  behind  the  other  and  has  its  origin  as  low  even  as  the  oartihi^  of 
the  second  rib.  Possibly  the  difference  noted  in  the  direction  of  the 
displacement,  inward  in  some,  inward  and  downward  in  others,  may 
depend  upon  varying  relations  between  the  bone  and  these  muscles. 

Whatever  the  relations  between  these  parts  may  be,  the  end  of  the 
bone  frequently  presses  upon  the  trachea  and  thereby  causes  more  or 
less  dyspnoea,  or  upon  the  oesoplia^s  and  causes  dysphagia.  Of  mx- 
teen  cases  analyzed  by  Polaillon^  dyspnoea  was  present  in  six  and  dys- 
phagia in  three.  The  venous  congestion  of  the  face  and  neck  ooexistmg 
with  the  dyspnoea  has  been  sometimes  attributed  to  pressure  upon  the 
brachio-cephalic  vein,  but  although  the  region  into  which  the  end  of 
the  bone  is  displaced  is  occupied  by  most  important  vessels  and  nerves, 
the  recorded  histories  do  not  show  that  they  have  ev^er  been  seriously 
pressed  upon. 

Beside  the  complication  of  fracture  of  the  cartilages  of  the  first  four 
ribs  in  Bennett's  case  mentioned  above,  fracture  of  the  first  rib  has  been 
noted  in  a  case  reported  by  Dr.  N.  C.  Morse:*  the  patient  was  a  girl 
eight  years  old  who  had  been  run  over  by  a  wagon  and  had  received  a 
dislocation  backward  of  the  sternal  end  of  the  left  clavicle,  with  frac- 
ture of  the  first  rib,  and  a  dislocation  ^^  outward''  (forward?)  of  the 
sternal  end  of  the  right  clavicle.  Apparently  the  wheel  had  crossed 
the  left  clavicle  and  chest.  There  was  great  dyspnoea  and  marked 
venous  congestion  of  the  face  and  neck  which  disappeared  on  reduction 
of  the  dislocation.     The  child  recovered. 

Symptoms.  The  absence  of  the  end  of  the  clavicle  from  its  articu- 
lation, and  its  position  behind  the  sternum  are  recognizable  by  inspec- 
tion and  palpation,  the  course  of  the  bone  can  be  seen  and  felt  to  pass 
inward  behind  its  normal  position,  and  the  cavity  and  border  of  the 
articular  surface  of  the  sternum  can  be  traced  with  the  finger. 

The  shoulder  hangs  a  little  forward  and  nearer  the  chest;  sharp  pain, 
increased  by  movements  of  the  arm  or  head,  is  felt  at  the  seat  of  injury, 
but  usually  is  prompt  to  disappear.  These  voluntary  movements  are 
restricted  or  abolished  by  the  pain. 

1  Polaillon :  Diet.  EncvclopMIque  des  Sciences  Mt'd.,  art.  Clavicule. 

2  Morse :  Cincinnati  Medical  News,  1877,  vol.  vl.  p.  »19. 
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Disturbance  of  respiration  by  compression  of  the  trachea  has  been 
noted  in  only  about  one-third  of  the  cases,  and  may  be  slight  or  so 
severe  as  to  threaten  suffocation.  Ordinarily  it  lasts  for  only  a  short 
time,  even  if  the  dislocation  remains  unreduced. 

Difficulty  in  swallowing  has  been  less  frequently  noted  than  dysp- 
noea (three  times  in  sixteen  cases). 

Prognosis.  The  prognosis  is  favorable  as  regards  the  re-establishment 
of  function  even  if  the  dislocation  is  not  reduced,  and  reduction  is,  as 
a  rule,  easy,  and  retention  more  complete  than  after  dislocation  forward. 

Treatment.  Reduction  can  commonly  be  effected  by  drawing  the 
shoulder  outward  and  backward,  and  this  seldom  requires  more  force 
than  the  surgeon  himself  can  exert  without  assistance.  In  one  case 
Lenoir  was  obliged  to  provide  counter-extension  by  a  bandage  carried 
around  the  chest  and  made  fast  to  the  wall,  and  extension  by  another 
bandage  passed  around  the  upper  part  of  the  arm  and  drawn  upon  by 
two  assistants  while  a  third  held  the  elbow  near  the  side.  In  another 
of  his  cases  one  assistant  placed  his  knee  against  the  patient's  back  and 
drew  his  shoulder  backward  while  a  second  assistant  held  up  the  chin, 
and  Lenoir  passed  his  finger  down  behind  the  end  of  the  clavicle  and 
pressed  it  forward.  Reduction  took  place  promptly  and  with  a  distinct 
snap. 

Recurrence  of  the  displacement  should  be  opposed  by  dressings  that 
hold  the  shoulder  back  and  down.  The  necessity  exists  as  in  disloca- 
tion forward  to  examine  the  joint  frequently  with  the  object  of  promptly 
detecting  and  correcting  any  faulty  position,  and  to  wear  the  dressings 
for  several  weeks. 

Dislocation  Upward.    (Luxatio  ClaviculsB  Suprastemalis.) 

Tlie  first  recorded  case  of  this  form  of  dislocation  was  published  by 
Duverney^  in  1751,  the  next  was  observed  by  S6dillot^  in  1835,  and 
Malgaignc  in  1855  could  collect  only  five  cases.  The  number  is  now 
increased  to  about  twenty,^  with  two  autopsies,  Duverney'sand  R.  W. 
Smith's.^  It  differs  from  the  forward  dislocation  in  that  the  bone  lie& 
behind  the  sternal  portion  of  the  sterno-cleido-mastoid  muscle  instead 
of  in  front  of  and  below  it. 

The  cause  in  the  sudden,  traumatic  cases,  is  the  forcible  depression 
of  the  shoulder  and  the  acromial  end  of  the  clavicle,  by  which  the 
upper  portion  of  the  capsule  is  torn  and  the  end  of  the  bone  lifted  out 
of  the  joint;  then,  the  force  continuing  to  act  and  pressing  the  shoulder 
inward  toward  the  chest,  the  bone  is  forced  inward  to  or  beyond  the 
median  line  and  sometimes  upward  so  far  even  as  to  rest  upon  the  ante- 
rior surface  of  the  larynx.  A  unique  mode  of  production  was  reported 
by  Dr.  A.  N.  Blodgett.'*  The  patient  was  carrying  one  end  of  a  piano 
when  the  two  men  who  were  carrying  the  other  end  allowed  it  to  fall. 
The  patient  felt  a  sharp  pain  at  the  root  of  the  neck  and  front  of  the 

^  Duveraey  :  TraIU'»  ties  Maladies  des  Os,  vol.  i.  p.  201. 

2  S<:'dillot :  Contributions  k  la  Chlrurgie.  1868.  vol.  i.  p.  261. 

3  For  the  bibliography  see  Malgaigne,  Hamilton,  and  PolaiUon,  and  cases  here  mentioned  pattimt 
and  Evans,  Qaillard's  Medical  Journal.  March,  1888. 

*  R.  W.  Smith  :  Dublin  Journal  Medical  Sciences,  1872,  vol.  ii.  p.  450. 
^  Blodgett :  New  York  Medical  Journal,  1883,  vol.  xxxviii.  p.  84. 
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the  sternal  end  of  the  same  or  of  the  other  olaviole,  fracture  of  the 
clavicle;  of  a  rib^  of  the  acromion  process,  of  the  coracoid  process,  of 
the  body  of  the  scapula,  and  subcoracoid  dislocation  of  the  snoulder  of 
the  same  side. 

Symptoms.  In  incomplete  dislocation  the  deformity  consists  in  the 
elevation  of  the  end  of  the  clavicle  to  a  variable  distance,  not  equal, 
however,  to  the  thickness  of  the  bone,  above  the  level  of  the  acromion, 
and  this  elevation  can  be  readily  recognized  by  palpation,  and  can  gen- 
erally be  reduced  by  moderate  pressure. 

In  complete  dislocation  the  elevation  is  greater,  more  than  an  inoh 
in  some  cases,  or  is  combined  with  displacement  outward,  backward,  or 
forward.  The  displacement  outward  is,  of  course,  due  to  the  approxi- 
mation of  the  acromion  to  the  chest,  and  it  is  greater  when  the  displace- 
ment upward  is  also  greater.  The  explanation  of  this  latter  foct  is  to 
be  found  in  the  presumably  more  extensive  laceration  of  the  ligaments 
uniting  the  two  bones.  The  greatest  recorded  overriding  is  one  inch 
(Malgaigne).  It  has  been  observed  also  in  some  cases  that  the  scapula 
has  undergone  a  movement  of  rotation  by  which  its  inferior  angle  is 
carried  backward  toward  the  spine,  and  the  anterior,  upper  angle  is 
lowered,  a  movement  that  is  attributed  to  the  action  of  the  weight  of 
the  arm;  it  has  been  observed  only  when  the  displacement  inward  of 
the  scapula  toward  the  chest  has  not  been  very  marked. 

There  is  local  pain,  more  or  less  severe,  persisting  for  a  variable 
length  of  time,  and  increased  by  pressure  or  by  voluntary  movements 
of  the  shoulder  or  arm.  The  interference  with  voluntary  movements 
of  the  limb  varies  greatly,  and  corresponds  measurably  with  the  pain 
and  the  extent  of  the  displacement;  some  patients  are  completely  dis- 
abled, others  can  use  the  limb  quite  freely. 

Diagnosis.  The  diagnosis  is  to  be  made  by  recognition  of  the  changed 
relations  of  the  bones,  which  is  easy  in  the  cases  of  complete  disloca- 
tion, and  seldom  difficult  in  the  incomplete.  In  the  latter  case  the 
local  pain  and  the  possibility  of  reducing  the  bony  prominence  by 
pressure,  together  with  its  immediate  reappearance  on  the  removal  of 
the  pressure,  will  give  the  clew.  The  question  will  then  lie  between 
dislocation  and  fracture  of  the  clavicle  near  its  end,  and  this  may  be 
answered  by  tracing  the  outline  of  the  acromion,  comparative  meas- 
urements of  the  two  clavicles,  and  consideration  of  the  presence  or 
absence  of  signs  peculiar  to  fracture.  The  error  of  mistaking  the 
injury  for  a  dislocation  of  the  shoulder  appears  to  have  been  quite  fre- 
quently made,  although  it  is  difficult  to  understand  how  it  could  occur 
if  the  examination  were  thorough. 

A  contusion  or  sprain  of  a  joint  in  which  the  end  of  the  clavicle 
stood  abnormally  high  might  easily  be  mistaken  for  a  recent  disloca- 
tion, since  it  would  present  all  the  signs  of  one,  but  the  error  would  be 
of  slight  importance  and  would  cause  no  harm  to  the  patient  beyond 
perhaps  a  needlessly  prolonged  confinement  of  the  liml). 

Prognosis.  The  prognosis  in  the  incomplete  form  is  good,  for  although 
the  disi)lacement  has  commonly  persisted  in  some  measure,  the  result- 
ing deformity  is  slight.  In  the  complete  form,  with  marked  displace- 
ment, there  is,  in  addition  to  the  common  imperfect  maintenance  of  the 
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reductiou,  an  occasional  inability  even  to  make  reduction.  In  such  cases 
the  functions  of  the  limb  may  or  may  not  be  seriously  iuterfered  with 
by  the  persistence  of  the  displacement.  In  the  unique  case  quot«d 
above  from  Hamilton,  of  dislocation  by  direct  violence  acting  upon 
the  clavicle  from  below  upward,  the  bone  remained  displaced  two 
inches  upward,  yet  the  patient  could  use  the  arm  as  freely  and  strongly 
as  the  other.t  On  the  other  hand,  in  one  of  Bardenheuer' s  cases,  in 
which  the  displacement  persisted,  the  diminution  of  function  was  con- 
siderable, and  the  power  of  abduction  of  the  arm  was  almost  entirely 
lost. 

Treatment.     In  most  cases  the  reduction  of  even  the  complete  dislo- 
cation can  be  readily  effected  by  drawing  the  shoulder  either  directly 


upward,  or  upward  and  outward,  or  backward,  and  at  the  same  time 
pressing  the  clavicle  directly  toward  its  place.  The  ouly  opposition 
that  ordinarily  needs  to  be  overcome  is  the  weight  of  the  arm,  which 
draws  the  shoulder  downward  and  inward  away  from  the  clavicle;  with 
this  is  sometimes  associated  reflex  contraction  of  the  trapezius  which 
draws  the  clavicle  upward,  and  in  a  few  cases  the  end  of  the  clavicle 
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him  iiamnnl  through  tlio  trapexius  in  such  a  \ray  that  the  interposed 
Ahnni  of  tho  nnitH^lo  havo  iH>n8tituhHl  a  serious  obstacle  to  ledaotion. 
To  ovf^nxuno  tliin  latter  olintaolo  Moutet^  subcutaneously  divided  the 
clavioular  )H>rtion  of  tho  tm|H'xiuA  cloc^o  to  it»  insertion  and  wu  then 
abl«  casilv  h>  rtiiton'  the  Iwno  to  its  plni'e  and  koep  it  there  bv  a  bandage. 

In  niaViny  nnUiotion  tho  arm  should  bo  kept  near  the  side  and 
prvsmnl  dirtvtiv  iimvnnL  tf  tlie  shouldor  needs  to  be  drawn  directly 
outwanlf  this  sluniul  l>e  done  by  the  hand  introduced  into  the  axill% 
tv  by  grasiuny  the  up(>er  \vxtt  of  the  arm  with  Ixith  hands,  the  fingeis 
i«stiU|(  in  the  axilla^  and  the  thuml\s  against  the  projecting  articular 
surfiiiH>  of  the  elaviele^  antl  thus  drawing  the  shoulder  oatwaid  while 
pressing  the  elaviole  inwant  In  short,  reduction  is  to  be  effected  by 
Kuving  the  aei\>n\ion  uinvanl.  and  outwaitl,  forwanl,  or  backward,  as 
nviy  Ih«  indiiwttHl  by  tlie  dinn^tion  of  the  displacement,  by  pressure 
exert^nl  u(Hm  it  thnwgli  the  hunu^rus«  and  by  preying  dK>  ena  of  the 
daviele  in  the  opiHVMte  diwetion* 

The  maintenance  of  the  itnluetion  was  liuig  deemed  diificalL  The 
weight  <it  the  am\  constantly  tenils  to  repixniuce  the  deformity,  to 
the  shouUler  downward  away  frimi  tht^  clavicle,  and  the  dmsii^ 
phnnini  dill  not  satisfaetimly  opfH^^  iu  The  following  simple  dressing 
which  I  deviseil  aUnit  188A  has  pi\n>Hl  |x^rfei^ly  satisfactory:  A  strip 
of  st\mt  ailhi'Q^W'  plaster^  about  ^nir  feet  long  and  two  or  t&ree  indies 
wi«K  is  placet)  witli  its  centre  umler  tht^  elU^w^  the  foNarm  beii^er  flexed 
at  or  within  a  right  angle^  ami  its  tw\>  ends  are  carried  upward^  one 
l¥^im)«  tlie  other  in  fi\Mit«  i^  the  arm.  and  on^^M^t  over  the  shoaMer 
at  a  (KMUf  c^Mm'siHMhling  t\^  the  end  of  the  olavioU\  and  then  fastened 
ti>  the  fn>nt  and  back  of  the  olu'st  resi^vtively.  While  applying  it, 
tin*  surj^vu  must  pn^<  the  eUv>w  tinuly  upw^nl  and  tlie  clavicle  down- 
WHtxl.  The  ew  \^r  tiiu^^r  can  n>a»Hly  doiivt  ilmnurh  the  plaster  any 
wvnrwihv  of  t*lie  displa^vmcnt^  Tlie  dressing  slumKl  be  worn  for  three 
\w  f\Mir  wwks, 

Wiriusj  of  the  oU\  iolo  to  tho  acn^mion  has  Kvn  praotise^l  a  few  times 
in  n.\\H\t  and  in  old  ^lisKxtitionjs  but  is  not  j^niorally  apprvn*ed:  if  any- 
thin);  of  the  kind  s!>^M;Ui  mwl  to  Iv  dv^ic  jvriixsioal  dt^it  sutnnes 
wxHiId  prv4viWy  Iv  suftivncnt, 

Sa^ncxv^Mial  Dislvx^atioa.     ^Lusatio  Clarlcol*  SttbacnwniaKt 

This  d;>l*\ti::o«,  \^  whioh  IV;::  w^s  :ho  nrs:  :^^  :r.Ako  montion^  is  ^> 
mn^  :K^t  ToI^^il^Nsi  in  IST^  ASiM  v\>V.iv:  *^v/.v  >:\  rcvvrvltxl  vtibs^et^^:  the 
Us:  V.AS  n,'*^  l><vn  ixK^T\>sisixl  to  c^n<;\  or,  Svi,v::c  No>v:v..sr.*>v  t.>  twelve, 
IT^o  r.rs:  f^^;;^.  o«o;*\i  l>v  XLva:*:^::^,*  Ar;^  :h>is  ::  >Uy.;\  ITi^-x  Fleurr, 

a:>ii  T\*:v'^rc^\:  bv  Mort',-l*^N,V/.v\\-  o"v  :v  I'^r,  NV.  Iv  i^r-ve,*  one  by 
IV.  •V  \,  AV,;:\'a;^?  vx^c  S  Pr,  V1a:/v./     K  •...^*  rsttrs  to  ooe  that 

*  x'^v^f     V^^v  >«.,•. '..r?^  .-I      *v:  V<v. -.-^    SsV-.-.;  .-.      >.<•>.         >-.►       .vi.   :<~i    r.  l^l. 

•  ¥\*.v     N,»  \  .V I  \, «-•:..'»..  v^v ».-»*/,    ."»>.   1-.'..  vv    .    ~'- 
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was  observed  in  Bnius^s  clinio,  and  BanU^nlunior*  inuk«^  wwml  quo« 
tations  from  the  rejwrt  of  a  case  by  Uhdi\  but  docw  iu>t  tflvt>  tho  mt>i^ 
eDce.  He  speaks  also  of  a  case  re|K>rtiHl  by  (Uv«m'Un  in  I88l|  but  I 
have  been  able  to  find  only  a  olinioal  liHi^tun^  bv  OohmoHu  ou  a  (Hiiii^  of 
supra-aeromial  disloaition.  To  these  nuiy  l>e  audtnl  Ntnvnuurit  i^m»  of 
simultaneous  disloctition  of  both  ends  of  tho  olavi(>lo  {vitlt  U\lhi\  In 
which  the  outer  end  >vas  displa(HHl  under  the  aortuuiou. 

The  cause  in  these  cases  was  direct  violeu(H>  oxortod  U|H)U  tlu«  upm^r 
surface  of  the  outer  end  of  the  clavicle  (MoUci  Touruol,  (IrnmOi  H  fall 
upon  the  shoulder  in  three  (Fleury,  Morel-l^ivall(k^*K  two),  ami  mun- 
cular  effort  in  one  (Allen). 

Allen's  patient,  a  stout  muscular  girl  sixteen  or  Kovoutecn  ymrn  old. 
was  chopping  wood,  and  at  the  moment  she  had  the  axe  raimui  anu 
was  about  to  deliver  the  blow  she  felt  a  sharp  pain  in  the  shoulderi  and 
the  arm  fell  powerless  by  her  side.  When  seen  six  wtH»ks  hiter  there 
was  a  marked  depression  on  the  tot)  of  the  shoulder,  much  dlHoolornthm 
in  the  axilla,  and  the  inferior  angle  of  the  scapula  was  thrown  ])n»tnl- 
nently  outward.  There  was  comi)lete  loss  of  voluntary  motion  of  the 
arm  and  hand,  and  numbness  of  the  entire  limb.  llcKluctioti  was  easily 
effected  by  drawing  the  shoulder  outward  and  backward. 

Chase's  case  may  be  taken  as  a  ty])e  of  direct  violemui.  A  boy 
eight  years  old  fell  head  foremost  from  a  height  of  twelve  or  fifteen 
feet  and  struck  with  the  top  of  his  shoulder  against  the  rung  of  a 
ladder.  An  ecchymosis  over  the  outctr  end  of  the  clavicle  showed  where 
the  blow  had  been  received.  The  acromial  end  of  the  clavicle  was  dis- 
located downward  and  somewhat  backward,  the  shoulder  was  llaltened 
in  front,  and  the  acromion  very  prominent,  Ilifduc^ion,  under  anii^s- 
thesia,  was  easily  effected  by  drawing  the  shoulder  outward  and  Imck- 
ward  and  pressing  the  clavicle  in  the  op|Kisit(!  dinn'tion.  There  was 
no  tendency  t^>  recurrenfie  and  rf?exiV(?ry  was  ex>mplef4?  in  Hve  weeks. 

Of  the  other  two  cases  of  direct  violence?,  in  ofie,  Tourficl's,  the 
injury  was  causf.nl  by  a  horwf  st^'pning  uiKin  the  front  of  the  jsiiienf/s 
shoulder  as  he  lay  on  the  grounn;  in  tne  other,  M<'lhr^s,  the  {laiient, 
who  was  a  Russian  soldier,  attribut4«4l  the  injury  to  an  effort  \w  mwije 
when  six  yc;ars  old  to  lift,  with  the  aid  trf  another  child,  a  keg  of  wnier 
by  mr^ans  of  a  stick  resting  on  his  shoulder.  lie  Usui  als/i  a  disl^KfUtimi 
of  the  f^irresfKinding  humenjs,  which  apfiarently  ha^l  U?eri  rerjeivwl  hi 
the  same  time. 

The  auUfimy  in  Melle's  r;as^rand  exfierirnents  iijion  f be /m/laver  sh^nr 
that  the  ligaments  uniting  the  a/Tomtmi  and  tufrsuutul  Vf  the  elaviele  »fe 
c<^irapletely  niptureirj;  the  cVmU^l  fa/Hts  show  that  the  displa/'>^nrii^ii  tft 
the  clavicle  i*  not  onlv  downward  and  MJtwanl  muU^  the  a/f //rrif//n  \rtii 
al-jo  ^iackwa^rJ  \H}  an  extent  tliat  leaves  t^Mf  wrtnnMxS  fsu'4d  f^tiirt'ly  itt 
frr^nt  of  the  clavicle.  TTiis  in  \>(',r\tzxm  Vt  \rii  wv^mtiihi\  Utr  \fy  iJm?  \m'n- 
fiUff-fpi  the  \i<i2Lf\f^  the  hurrj^fnis,  which  tf^fjftfU^m  miiMt\st0^rff$^ti  i\m^'i\y 
downward];  and  the  .^me  anat/#rrfir;al  fa/ft  mzr  ^xplstitt  iit*',  rj^tt^Mt^tf 
dirl'>:ation  of  the  humerus  in  Melle'^j  esMe.  Hi^  mtly  //th^fr  /'//r/ij#li- 
cation-  o^/r^r.'^J  clini/ally  are  frakliire  //f  iIm?  i»«irgi/9»l  f$^^U  ^4  t>M' 
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the  sternal  end  of  the  same  or  of  the  other  clavicle,  fracture  of  the 
clavicle,  of  a  rib,  of  the  acromion  process,  of  the  coracoid  prooess,  of 
the  body  of  the  scapula,  and  subcoracoid  dislocation  of  the  sBoolder  of 
the  same  side. 

Symptoms.  In  incomplete  dislocation  the  deformity  consistB  in  the 
elevation  of  the  end  of  the  clavicle  to  a  variable  distance^  not  equal, 
however,  to  the  thiclsness  of  the  bone,  above  the  level  of  the  acnHnion, 
and  this  elevation  can  be  readily  recognized  by  palpation,  and  can  gen- 
erally be  reduced  by  moderate  pressure. 

In  complete  dislocation  the  elevation  is  greater,  more  than  an  inoh 
in  some  cases,  or  is  combined  with  displacement  outward,  baakwaid,  or 
forward.  The  displacement  outward  is,  of  course,  due  to  the  approxi- 
mation of  the  acromion  to  the  chest,  and  it  is  greater  when  the  displaoe- 
ment  upward  is  also  greater.  The  explanation  of  this  latter  foot  is  to 
be  found  in  the  presumably  more  extensive  laceration  of  the  ligaments 
uniting  the  two  bones.  The  greatest  recorded  overriding  is  one  inch 
(Malgaigne).  It  has  been  observed  also  in  some  cases  that  the  scapula 
has  undergone  a  movement  of  rotation  by  which  its  inferior  angle  is 
carried  backward  toward  the  spine,  and  the  anterior,  upper  angle  is 
lowered,  a  movement  that  is  attributed  to  the  action  of  the  weight  of 
the  arm;  it  has  been  observed  only  when  the  displacement  inward  <^ 
the  scapula  toward  the  chest  has  not  been  very  marked. 

There  is  local  pain,  more  or  less  severe,  persisting  for  a  variable 
length  of  time,  and  increased  by  pressure  or  bv  voluntary  movements 
of  the  shoulder  or  arm.  The  interference  with  voluntary  movements 
of  the  limb  varies  greatly,  and  corresponds  measurably  with  the  pain 
and  the  extent  of  the  displacement;  some  patients  are  completely  dis- 
abled, others  can  use  the  limb  quite  freely. 

Diagnosis.  The  diagnosis  is  to  be  made  by  recognition  of  the  changed 
relations  of  the  bones,  which  is  easy  in  the  cases  of  complete  disloca- 
tion, and  seldom  difficult  in  the  incomplete.  In  the  latter  case  the 
local  pain  and  the  possibility  of  reducing  the  bony  prominence  by 
pressure,  together  with  its  immediate  reapi)€arance  on  the  removal  of 
the  pressure,  will  give  the  clew.  The  question  will  then  lie  between 
dislocation  and  fracture  of  the  clavicle  near  its  end,  and  this  may  be 
answered  by  tracing  the  outline  of  the  acromion,  comparative  meas- 
urements of  the  two  clavicles,  and  consideration  of  the  presence  or 
absence  of  signs  peculiar  to  fracture.  The  error  of  mistaking  the 
injury  for  a  dislocation  of  the  shoulder  appears  to  have  been  quite  fre- 
quently made,  although  it  is  difficult  to  understand  how  it  could  occur 
if  the  examination  were  thorough. 

A  contusion  or  spi*ain  of  a  joint  in  which  the  end  of  the  clavicle 
stood  abnormally  high  might  easily  be  mistaken  for  a  recent  disloca- 
tion, since  it  would  present  all  tlie  signs  of  one,  but  the  error  would  be 
of  slight  importance  and  would  cause  no  harm  to  the  patient  beyond 
perhaps  a  needlessly  prolonged  confinement  of  the  limb. 

Prognosis.  The  prognosis  in  the  incomplete  form  is  good,  for  although 
the  displacement  has  commonly  persisted  in  some  measure,  the  result- 
ing deformity  is  slight.  In  the  complete  form,  with  marked  displace- 
ment, there  is,  in  addition  to  the  common  imperfect  maintenance  of  the 
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reduction,  an  occasional  inability  even  to  make  reduction.  In  Euch  cases 
the  functions  of  tbe  limb  may  or  may  not  be  seriously  interfered  with 
by  tiie  persistence  of  the  displacement.  In  the  unique  case  quoted 
above  from  Hamilton,  of  dislocation  by  direct  violence  acting  upon 
the  clavicle  from  below  upward,  the  bone  remained  displaced  two 
inches  upward,  yet  the  patient  could  use  the  arm  as  freely  and  strongly 
as  the  other.*  Ou  the  other  hand,  in  one  of  Bardenheuer's  cases,  in 
which  the  displacement  persisted,  tlie  diminution  of  function  was  con- 
siderable, and  the  power  of  abduction  of  the  arm  was  almost  entirely 
lost. 

Treatment.     In  most  cases  the  reduction  of  even  the  complete  dislo- 
cation can  be  readily  effected  by  drawing  the  shoulder  either  directly 


upward,  or  upward  and  outward,  or  backward,  and  at  the  same  time 
pressing  the  clavicle  directly  toward  Ita  place.  The  only  opposition 
that  ordinarily  needs  to  be  overcome  is  the  weight  of  the  arm,  which 
draws  the  shoulder  downward  and  inward  away  from  the  clavicle;  with 
this  is  somrtinies  associated  reflex  contraction  of  the  trapezius  which 
draws  the  clavicle  upward,  and  in  a  few  cases  the  end  of  the  clavicle 
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has  passed  through  the  trapezius  in  such  a  waj  that  the  interposed 
fibres  of  the  muscle  have  constituted  a  serious  obstacle  to  redaction. 
To  overcome  this  latter  obstacle  Moutet^  subcutaneouslj  divided  the 
clavicular  portion  of  the  trapezius  close  to  its  insertion  and  was  then 
able  easily  to  restore  the  bone  to  its  place  and  keep  it  there  hj  a  bandage. 

In  making  reduction  the  arm  should  be  kept  near  the  side  and 
pressed  directly  upward.  If  the  shoulder  needs  to  be  drawn  directlj 
outwardy  this  should  be  done  hy  the  band  introduced  into  the  axilla, 
or  by  grasping  the  upper  part  of  the  arm  with  both  hands,  the  fingers 
resting  in  the  axilla,  and  the  thumbs  against  the  projecting  artioolar 
surface  of  the  clavicle,  and  thus  drawing  the  shoulder  outward  while 
pressing  the  clavicle  inward.  In  short,  reduction  is  to  be  effected  hj 
forcing  the  acromion  upward,  and  outward,  forward,  or  backward,  as 
may  bs  indicated  by  the  direction  of  the  displacement,  by  pressore 
exerted  upon  it  through  the  humerus,  and  by  pressing  the  ena  of  the 
clavicle  in  the  opposite  direction. 

The  maintenance  of  the  reduction  was  long  deemed  difficult.  The 
weight  of  the  arm  constantly  tends  to  reproduce  the  deformity,  to  carry 
the  shoulder  downward  away  from  the  clavicle,  and  the  dressings  em- 
ployed did  not  satis&ctorily  oppose  it.  The  following  simple  dressing 
which  I  devised  about  1883  has  proved  perfectly  satisfactory:  A  strip 
of  stout  adhesive  plaster,  about  four  feet  long  and  two  or  three  inches 
wide,  is  placed  witn  its  centre  under  the  elbow,  the  forearm  being  fiexed 
at  or  within  a  right  angle,  and  its  two  ends  are  carried  upward,  one 
behind,  the  other  in  front,  of  the  arm,  and  crossed  over  the  shoulder 
at  a  point  corresponding  to  the  end  of  the  clavicle,  and  then  fastened 
to  the  front  ana  back  of  the  chest  respectively.  While  applying  it, ' 
the  surgeon  must  press  the  elbow  firmly  upward  and  the  clavicle  down- 
ward. The  eye  or  finger  can  readily  detect  through  the  plaster  any 
recurrence  of  the  displacement.  The  dressing  should  be  worn  for  three 
or  four  weeks. 

Wiring  of  the  clavicle  to  the  acromion  has  been  practised  a  few  times 
in  recent  and  in  old  dislocations,  but  is  not  generally  approved;  if  any- 
thing of  the  kind  should  need  to  be  done  periosteal  catgut  sutures 
would  probably  be  sufficient. 

Subacromial  Dislocation.    (Luxatio  Claviculae  Subacromialis.) 

This  dislocation,  of  which  Petit  was  the  first  to  make  mention,  is  so 
rare  that  Polaillou  in  1875  could  collect  only  six  recorded  cases;  the 
list  has  now  been  increased  to  eleven,  or,  adding  Newman's,  to  twelve. 
The  first  four,  quoted  by  Malgaigne,^  are  those  of  Melle,  1765,  Fleury, 
1816,  Tournel,  1837,  and  Baraduc,  1842.  The  others  are  two  observed 
and  reported  by  Morel-La  valine,'  one  by  Dr.  W.  B.  Chase,*  one  by 
Dr.  J.  X.  Allen, ^  and  one  by  Dr.  Eaton.  ^     Konig^  refers  to  one  that 

*  Moatet  :  Montpelller  Medical.  1861,  vol.  vi.  p.  219,  quoted  by  Polalllon. 

s  Malgalgne :  Imc.  clt..  pp.  448  and  452.    MalKaigne  tdinkH  Baradiio's  case  was  probably  patho- 
logical, not  traumatic.    The  reference  be  gives  for  Tournel  is  incorrect :  it  sbould  be  1837,  not  1847. 
a  Morel-Laval  I  (f'e :  Bull,  de  la  Soc.  de  Chlr..  1863.  vol.  iv.  pp.  51  and  240. 

*  Chase :  Transactions  of  the  Medical  Society  of  the  State  ot  New  York,  1879,  p.  170. 
6  Allen  :  New  York  Medical  Record,  1881,  vol.  xlx.  p.  2t)6. 

*  Eaton  :  New  York  Medical  Record,  1881,  vol.  xx.  p.  731. 
T  Kunig :  Speclel.  Chirurgie,  3d  ed.,  vol.  ill.  p.  16. 
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was  observed  in  Bruns's  clinic,  and  Bardenbeuer^  makes  several  quo- 
tations from  tbe  report  of  a  case  by  Uhde,  but  does  not  give  the  refer- 
ence. He  speaks  also  of  a  case  reported  by  Gosselin  in  1881,  but  I 
have  been  able  to  find  only  a  clinical  lecture  by  Gosselin  on  a  case  of 
supra-acromial  dislocation.  To  these  may  be  added  Newman's  case  of 
simultaneous  dislocation  of  both  ends  of  the  clavicle  {vide  infra),  in 
which  the  outer  end  was  displaced  under  the  acromion. 

The  cause  in  these  cases  was  direct  violence  exerted  upon  the  upper 
surface  of  the  outer  end  of  the  clavicle  (Melle,  Tournel,  Chase),  a  fall 
upon  the  shoulder  in  three  (Fleury,  Morel-I^ valla's  two),  and  mus- 
cular effort  in  one  (Allen). 

Allen's  patient,  a  stout  muscular  girl  sixteen  or  seventeen  years  old, 
was  chopping  wood,  and  at  the  moment  she  had  the  axe  raised  and 
was  about  to  deliver  the  blow  she  felt  a  sharp  pain  in  the  shoulder,  and 
the  arm  fell  powerless  by  her  side.  When  seen  six  weeks  later  there 
was  a  marked  depression  on  the  top  of  the  shoulder,  much  discoloration 
in  the  axilla,  and  the  inferior  angle  of  the  scapula  was  thrown  promi- 
nently outward.  There  was  complete  loss  of  voluntary  motion  of  the 
arm  and  hand,  and  numbness  of  the  entire  limb.  Reduction  was  easily 
effected  by  drawing  the  shoulder  outward  and  backward. 

Chase's  case  may  be  taken  as  a  type  of  direct  violence.  A  boy 
eight  years  old  fell  head  foremost  from  a  height  of  twelve  or  fifteen 
feet  and  struck  with  the  top  of  his  shoulder  against  the  rung  of  a 
ladder.  An  ecchymosis  over  the  outer  end  of  the  clavicle  showed  where 
the  blow  had  been  received.  The  acromial  end  of  the  clavicle  was  dis- 
located downward  and  somewhat  backward,  the  shoulder  was  flattened 
in  front,  and  the  acromion  very  prominent.  Reduction,  under  anaes- 
thesia, was  easily  effected  by  drawing  the  shoulder  outward  and  back- 
ward and  pressing  the  clavicle  in  the  opposite  direction.  There  was 
no  tendency  to  recurrence  and  recovery  was  complete  in  five  weeks. 

Of  the  other  two  cases  of  direct  violence,  in  one,  Tournel' s,  the 
injury  was  caused  by  a  horse  stepping  upon  the  front  of  the  patient's 
shoulder  as  he  lay  on  the  ground;  in  the  other,  Melle' s,  the  patient, 
who  was  a  Russian  soldier,  attributed  tlie  injury  to  an  effort  he  made 
when  six  years  old  to  lift,  with  the  aid  of  another  child,  a  keg  of  water 
by  means  of  a  stick  resting  on  his  shoulder.  He  had  also  a  dislocation 
of  the  corresponding  humerus,  which  apparently  had  been  received  at 
the  same  time. 

The  autopsy  in  Melle' s  case  and  experiments  upon  the  cadaver  show 
that  the  ligaments  uniting  the  acromion  and  coracoid  to  the  clavicle  are 
completely  ruptured;  the  clinical  facts  show  that  the  displacement  of 
the  clavicle  is  not  only  downward  and  outward  under  the  acromion  but 
also  backward  to  an  extent  that  leaves  the  acromial  facet  entirely  in 
front  of  the  clavicle.  This  is  perhaps  to  be  accounted  for  by  the  pres- 
ence of  the  head  of  the  humerus,  which  opposes  a  displacement  directly 
dow^nward;  and  the  same  anatomical  fact  may  explain  the  coincident 
dislocation  of  the  humerus  in  Melle' s  case.  The  only  other  compli- 
cations observed  clinically  are  fracture  of  the  surgical  neck  of  the 

1  Bardenheur  :  Deutsche  Chlr.,  Lief.  68,  a,  p.  89. 
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humerusy  in  one  of  Morel-Lavall^e's  cases,  and  simultaneoos  disloca- 
tion of  the  other  eod  of  the  clavicle,  in  Newman's;  bat  in  experimento 
upon  the  cadaver  fractures  of  the  acromion  and  of  the  clavicle  have 
been  met  with.  In  Melle's  case  the  meniscus  accompanied  thedavide. 

Symptoms.  The  pain  at  the  moment  of  the  acciaent  may  be  severe 
or  slight;  voluntary  movements  of  the  arm  are  interfered  with,  and 
sometimes  entirely  prevented;  and  in  one  case  (Allen)  there  was  per- 
sistent numbness  and  tingling  in  the  arm  and  hand,  indicative  of  press- 
ure upon  the  brachial  plexus.  The  appearance  of  the  shoulder  is 
affected  by  the  sinking  of  the  acromion  and  rising  of  the  inferior  anele 
of  the  scapula  so  that  it  appears  to  be  inclined  forward.  The  shonlaer 
is  usually  approximated  to  the  side  of  the  head,  but  may  be  on  a  lower 
level  than  the  opposite  one  because  of  the  inclination  of  the  trunk. 
The  central  portion  of  the  clavicle  may  be  depressed  below  the  level 
of  the  soft  parts  in  front  and  behind;  its  sternal  end  projects  sharply 
forward,  and  its  acromial  end  can  be  traced  with  the  finger  to  the  point 
where  it  engages  under  the  acromion  a  little  behind  the  articular  &eet 
on  the  latter.  An  obscure  part  of  the  description  of  ToumePs  case, 
which  Malgaigne  found  unintelligible,  may  possibly  mean  that  the  end 
of  the  clavicle  passed  entirely  under  the  acromion  and  projected  beyond 
its  outer  border.^  The  outline  of  the  acromion  and  its  empty  articular 
facet  can  usually  be  traced  with  the  finger,  although  in  one  case  the 
swelling  of  the  soft  parts  was  very  great. 

PrognoBis.  The  prognosis  is  favorable;  in  Toumel's  case,  in  which 
the  reduction  was  not  attempted,  the  patient  had  good  use  of  the  limb; 
in  Melle's  a  new  joint  had  formed  between  the  under  surface  of  the 
acromion  and  the  upper  surface  of  the  clavicle,  but  the  effect  upon  the 
functions  of  the  limb  cannot  be  known,  for  a  dislocation  of  the  humerus 
coexisted.  In  all  the  other  cases  in  which  the  record  is  sufficiently 
complete  reduction  was  easily  effected  with  or  without  the  aid  of  anaes- 
thesia, and  there  appears  to  have  been  no  tendency  to  recurrence  except 
in  one  case. 

Treatment.  Reduction  is  made  by  drawing  the  shoulder  outward 
and  backward,  the  arm  being  kept  parallel  to  the  trunk,  and  counter- 
extension  being  made  by  a  bandage  passed  around  the  chest.  Toumel 
reduced  by  placing  his  knee  between  the  shoulders  and  drawing  them 
forcibly  backward;  and  Uhde  did  likewise,  at  the  same  time  pressing 
the  clavicle  forward.  The  arm  should  be  fixed  against  the  trunk,  and 
the  forearm  supported  by  a  body  bandage  and  sling. 

Subcoracoid  Dislocation.    (Luxatio  Claviculae  Subcoracoidea.) 

Authority  for  the  belief  that  this  singular  displacement  has  ever  been 
clinically  observed  rests  upon  the  statements  of  two  surgeons,  Godemer 
and  Pinjon.  Godemer  met  with  his  first  case  in  1833  and  with  four 
others  in  the  following  five  years;  Pinjon  reported  a  sixth  example  in 
1842.  Godemer' s  cases  were  reported  to  the  wSocicte  m6dicale  d'lndre 
et  Loire,  and  published  in  1843;  his  paper  was  republished  by  Mal- 


par 


I  The  phrase  is:  "L'opaulc  pr<f>sentait  en  outre  deux  saUlles  :  une  interne  et  sup^rieure  Ibrm^ 
ir  I'acromion,  I'autre  externe  et  Infcrieure  fomn^e  par  rextrOmitc  exteruc  de  la  clayicule." 
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gaigoe  in  the  Revue  mMico-chirurgicale  de  Paris,  1847,  vol.  ii.  p.  155; 
Pinjon's  case  was  reported  in  the  Jouimcd  de  MSdecine  de  Lyon,  1842, 
vol.  iii.  p.  58.  All  systematic  writers  upon  the  subject  are  agreed  in 
viewing  these  reports  with  much  suspicion  because  of  their  remarkable 
similarity  in  detail  and  the  great  anatomical  obstacles  to  the  production 
and  maintenance  of  the  displacement. 

The  features,  as  described  by  Malgaigne,  are  as  follows  :  Four  of  the 
six  patients  were  between  the  ages  of  sixty-seven  and  seventy-one 
years;  the  remaining  two  are  described  as  adults.  In  every  case  the 
injury  was  caused  by  a  fall  upon  the  shoulder. 

The  symptoms  were  :  1st.  More  or  less  pain  and  a  large  ecchymosis 
in  the  coraco-acromial  region. 

2d.  A  depression  at  the  normal  position  of  the  clavicle;  this  bone 
was  found  to  be  inclined  downward  and  outward,  and  its  acromial  end 
lodged  in  the  axilla. 

3d.  The  coracoid  and  acromion  processes  were  prominent  under  the 
skin. 

4 til.  The  shoulder  was  inclined  downward  and  forward;  the  inferior 
angle  and  posterior  border  of  the  scapula  formed  posteriorly  a  projec- 
tion which  disappeared  when  the  shoulder  was  carried  upward  and 
backward. 

5th.  The  arm  was  dependent,  but  could  be  easily  moved  in  any 
direction  except  upward  and  inward. 

Godemer  made  reduction  in  three  cases  by  grasping  the  clavicle  and 
disengaging  it  from  under  the  coracoid  process,  while  an  assistant 
forced  the  shoulder  backward  and  outward.  In  his  other  two  cases 
the  swelling  prevented  reduction  before  the  third  day.  Pinjon  failed 
to  reduce  because  of  the  fainting  of  his  assistant;  the  next  day  reduc- 
tion was  made  by  a  ** bone-setter.'' 


3.  SIMULTANEOUS  DISLOCATION  OF  BOTH  ENDS  OF  THE  CLAV- 

ICLE.     (TOTAL  DISLOCATION.) 

The  recorded  cases  of  this  injury  are  now  ten  in  number:  Riche- 
rand,^  Morol-La valine, ^  North, ^  Hutchinson,*  Haynes,^  Col,^  Lund,^ 
Ronibeau,^  Hulke,^  and  Newman.*^  Seven  of  the  patients  were  males, 
three  females;  their  ages  ranged  between  thirteen  and  forty  years. 

Haynes's  patient,  a  weakly  girl,  thirteen  years  old,  produced  the 
dislocation  while  washing  the  back  of  her  neck  with  the  hand  of  the 
affected  side;  there  was  a  complete  dislocation  forward  of  the  sternal 
end,  and  an  incomplete  dislocation  upward  of  the  acromial  end  of  the 
clavicle. 

In  all  the  other  cases  the  cause  was  external  violence,  usually  very 

1  Richerand  :  Arch.  gen.  de  Med.,  1831,  vol.  xxv.  p.  108;  reported  by  Porral,  his  Interne. 

-  Morel- Laval K'e :  Bull,  de  la  See.  de  Chir.,  1859,  vol.  ix.  p.  361. 

3  North  :  New  York  Medical  Record,  1866,  vol.  i.  p.  79. 

<  Hutchinson  :  Lancet,  1871,  vol.  il.  p.  711. 

^  Uaynes :  British  Medical  Journal,  1872,  vol.  1.  p.  99. 

0  Col :  Gaz.  des  HOpitaux,  1872,  p.  893. 

7  Lund  :  British  Medical  Journal,  1874,  vol.  i.  p.  106. 

^  Rorabeau :  Bull.  G^o.  de  Tht'rapeutlque,  1874,  vol.  Ixxxvl.  p.  587,  reported  by  Gros. 

'«'  Hulke :  Lancet,  1855,  vol.  11.  p.  245.  »o  Newman :  Ibid.,  p.  524, 


628  DISLOCATIONS. 

great.  The  mode  of  production  is  varied,  the  most  oommon  form 
appearing  to  be  force  exerted  along  the  transverse  axis  of  the  shoul- 
ders, and  pressing  forward  the  one  that  suffers  the  injury. 

llie  sternal  end  has  always  been  displaced  forward,  and  the  only 
additional  change  in  position  that  is  mentioned  is,  in  Morel-Lavallfe^ 
case,  that  it  had  moved  rather  upward  than  downward.  The  aeromial 
end  was  displaced  backward  in  four  cases  (once  to  a  distance  of  three 
finser-breadths),  upward  and  outward  twice,  and  once  each  forward 
and  outward,  downward,  and  incompletely  upward.  In  HutohinsiHi's 
case  the  displacement  is  not  descrioed  further  than  by  sayiz^  that 
'^  when  pressure  was  made  on  either  end  of  the  dislocated  bone  the 
other  extremity  rose  perceptibly  and  protruded  the  skin." 

In  six  of  the  cases  reduction  of  both  dislocations  was  effected  and 
maintained,  and  the  patients  recovered  with  good  use  of  the  limb  and 
but  little  deformity;  in  some  of  them  mention  is  made  of  more  or  less 
persistent  projection  of  the  sternal  end.  Morel-Lavallfe  was  unable 
to  reduce  the  dislocation  of  the  outer  end,  although  he  made  direct 
traction  upon  it  with  a  hook  introduced  through  the  skin.  Lund,  with 
the  aid  of  chloroform,  could  only  bring  the  bone  *'  into  fair  position;" 
at  the  end  of  ten  days  the  ends  were  found  ''  fixed  in  their  new  posi- 
tion." In  Newman's  case,  dislocation  of  the  outer  end  under  the 
acromion,  reduction  was  impossible;  the  patient  withdrew  from  the 
hospital  on  the  tenth  day,  and  remained  disabled.  The  result  in 
Hutchinson's  case  is  not  recorded. 

Treatment.  Reduction  has  usually  been  effected  by  drawing  the 
shoulder  outward  and  backward,  and  recurrence  prevented  by  immo- 
bilizing it  in  a  suitable  position  by  means  similar  to  those  employed 
when  the  dislocation  involves  either  end  alone.  Hulke  used  a  gutta- 
percha splint  moulded  over  the  clavicle  and  bound  down  by  a  bandage 
that  crossed  the  shoulders  and  was  made  fast  in  front  and  behind  to 
another  about  the  waist. 
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Anatomy.  The  bony  surfaces  which  enter  directly  into  the  composi- 
tion of  the  shoulder-joint  are  the  glenoid  cavity  of  the  scapula  and  the 
postero-internal  half  of  the  globular  head  of  the  humerus.  The  former 
is  of  irregularly  oval  shape^  the  more  pointed  end  above  and  the  broader 
one  below,  and  is  slightly  concave,  being  deepened  by  a  low  fibro-car- 
tilaginous  rim,  which  is  continuous  throughout  with  the  capsule,  and 
above  also  with  the  tendon  of  the  long  head  of  the  biceps.  The  cavity 
looks  outward  and  forward  in  a  direction  nearly  midway  between  the 
sagittal  and  frontal  planes  of  the  body  when  the  scapula  occupies  its 
usual  position. 

Against  this  shallow  surface  the  head  of  the  humerus  rests,  bein^ 
held  in  place  by  atmospheric  pressure,  the  tonicity  of  the  muscles,  and 
the  tension  of  thickened  portions  of  the 
capsule  in  different  positions  of  the  limb. 
On  the  outer  and  anterior  portion  of  the 
upper  end  of  the  humerus  is  the  greater 
tuberosity,  bounded  internally  in  front  by 
the  bicipital  groove  which  lodges  the  long 
tendon  of  the  biceps  and  has  upon  its  inner 
side  the  lesser  tuberosity.  Between  the 
upper  margins  of  these  tuberosities  and  the 
globular  articular  head  is  a  shallow  groove, 
the  anatomical  neck. 

The  acromion  and  coracoid  processes  lie 
above,  the  one  on  the  outer,  tne  other  on 
the  inner  side,  and  the  strong  coraco-acro- 
mial  ligament  uniting  them  closes  in  the 
upper  part  of  the  joint,  but  is  separated 
from  its  cavity,  as  are  also  the  two  pro- 
cesses, by  the  interposed  capsule  and  the 
tendon  of  the  supraspinatus. 

The  surface  of  tlie  head  of  the  humerus 
that  is  covered  by  articular  cartilage  is 
about  one-third  of  that  of  a  sphere,  and  the 
axis  passing  through  its  centre  meets  the  long  axis  of  the  shaft  at  an 
angle  of  about  130  degrees.  The  linear  extent  of  the  glenoid  fossa, 
including  its  fib ro-cartilagi nous  rim,  on  a  horizontal  section  is  less  than 
half  as  great  as  that  of  the  head  of  the  humerus;  on  a  vertical  section 
it  is  about  two-thirds  as  great.     The  head  of  the  humerus,  therefore, 
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To  show  the  relaUons  of  Uie  hu- 
merus and  scapula,  x*  the  lesser 
tuberosity.  F  and  3  indicate  the 
frontal  and  sagittal  planes. 


530  DISLOCATIONS. 

eimply  rests  against  the  fossa,  aod  its  displacement  is  bat  slightly 
opposed  by  the  conditions  of  contact  between  them.  The  moacla 
which  are  most  closely  associated  with  the  joint  are  the  BcpraBpinatua, 
infraspinatus,  and  teres  minor,  attached  to  the  greater  tubendty  io 
the  onler  named  from  above  downward,  and  the  sabscapularis,  whicji, 
arising  from  almost  the  whole  of  tlie  costal  sur&oe  of  the  Boapola, 
passes  forward,  broadly  covering  the  ioDer  side  of  the  joint  with  its 
fibres  and  tendon,  to  be  attachea  to  the  leeeer  tuberoaty.  The  tendon 
of  the  long  head  of  the  biceps,  starting  from  the  upper  margin  of  the 
glenoid  cavity,  passes  upward  and  forward  over  the  head  of  the 
humerus  and  then  down  the  bicipital  groove,  carrying  with  it  a  pro- 
loDgatioD  of  the  synovial  membrane  of  the  joint.  The  deltoid,  nom 
its  Droad  origin  on  the  spine  of  the  scapula,  the  acromion,  and  the 
clavicle,  covers  the  joint  superficially  on  its  posterior,  external,  and 
anterior  aspects;  and  the  coraco-bracliialis,  the  short  head  of  the 
biceps,  and  the  great  vessels  and  nerves  lie  upon  its  inner  mde. 


Horinmtol  ncUoD  through  the  Bhoulder-jolnt ;  A,  In  inwani,  B,  In  outward  rotstlon.    (Henib.) 


The  capsule  extends  from  the  free  margin  of  the  fibro-cartilaginoas 
rim  of  the  glenoid  fossa,  or  from  the  surface  of  bone  immediately  out^ 
side  of  it,  to  the  anatomical  neck  of  the  humerus.  At  the  upper  part 
its  scapular  insertion  is  at  the  base  of  the  coracoid  prtx^ss  and  sepa- 
rated from  the  glenoid  fossa  by  the  tendon  of  the  biceps;  on  the  pos- 
terior and  inner  portion  of  the  humerus  it  extends  somewhat  beyond 
the  cartilaginous  surface  along  the  iirojfction  upon  which  the  head  rests. 
Between  the  two  tuberosities  the  synovial  membrane  by  which  it  is 
lined  is  i)rolonged  down  the  bicipital  groove,  and  is  reflected  over  the 
long  tendon  of  the  btcvps.  The  capsule  is  reinforced  at  some  points 
by  thickenings  of  itself  which  are  known  ns  ligaments  and  by  tendons 
of  the  scapular  in  u.scles;  on  the  inner  side  it  is  perforated  by  the  tendon 
of  the  subscapular  is,  and  there  shows  a  giip  through  which  the  cavity 
of  the  joint  communicates  witli  the  sLibs<'aptilar  bursa,  a  large  poudi 
lying  against  the  inner  side  of  the  ueck  of  the  scapula  and  the  root  of 
the  coracoid  process,  between  them  and  the  upper  part  of  the  subscap- 
uhiris.  This  opening  lie:-  just  in  front  of  the  upper  jmrt  of  the  ante- 
rior (inner)  margin  of  the  glenoid  fossa,  has  the  form  of  a  slit  or 
crescent,  and  is  usually  Uiigt^  enough  to  admit  the  end  of  the  finger. 
When  the  synovial  membrane  has  lieeii  dissected  away  the  gap  has  the 
form  shown  iu  Figs.  254  and  25-5,  and  is  piirtly  occiii»ie<l  by  the  tendon 
of   the  subscapukris.     The  portion  of   the  capsule  which  forms  its 
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upper  margin  ia  called  the  gleno-humeral  ligament,  or,  to  adopt  the 
subdivisions  deacribed  by  Farabeuf,'  the  supragieDo-suprahumeral,  the 
portion  forming  the  lower  margin  is  the  supragleno-priehumeml,  and 
the  portiou  immediately  below  the  latter  is  the  prsegleno-subhumera!. 


ThB  ■bonldei'Jolut  from 


These  different  portions  are  shown  in  Figs.  254  and  255,  which  are 
copied  from  Farabeuf  e  paper.  Of  them  the  one  that  forms  the  lower 
margin  of  the  gup,  the  supraglcno-pnehumeral,  is  often  of  slight 
strength  and  underlies  and  is  intimately  adherent  to  the  tendon  of  the 
subscapiilaris. 


The  interior  of  tha  sliouliloi-Jolnl  from  behind.  (Faraukui'.)  l,  ooraoo-hnmeml  llitamenl :  2. 
■QpTOglenixupTahuinenl  llgftaenl ;  3,  aiipngleQo-pniihunieiBl  llgameata ;  i,  pnEglenD-subbuuieml 
ligBineat;  S,  upper  edge  □(  tlie  tendon  or  ibe  aabscapuloris;  f,  Ita  lower  part;  B,  blccpe  tendon  ; 
C.  corsoold :  S,  spine  of  ■capulu ;  O.  glennld  toen. 

The  ts>raco-h iiraeral  ligament  is  a  strong  wide  band  extending  from 
the  root  and  outer  bonier  of  the  coracoid  process  over  the  top  of  the  joint 

1  Firabeur .  Bull,  de  U  8oc.  de  Chlrurgio,  l«8fl,  p.  39t. 
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to  the  neck  of  the  humerus  above  the  greater  tuberosity^  and  ib  inti- 
matelj  connected  with  the  capsule  and  the  tendon  of  the  supraspinatiu. 
It  is  thought  to  play  an  important  part  in  determining  the  position 
taken  by  the  limb  when  dislocated,  and  the  manceuvres  by  whidi  the 
dislocation  can  be  reduced. 

The  tendon  of  the  supraspinatus  passes  between  the  acromion  and 
the  head  of  the  humerus  and  is  attached  to  the  upper  part  of  the 
greater  tuberosity;  it  is  blended  with  the  capsule  and  is  separated  from 
we  acromion  by  a  bursa.  Below  it  come  tne  tendons  of  the  infraspi- 
natus and  teres  minor,  passing  to  the  lower  and  middle  &oet8  respeo- 
tively  and  also  blended  with  the  capsule. 

Outside  the  capsule  is  a  loose  layer  of  connective  tissue  whidi  sepa- 
rates it  and  the  tendons  of  the  outer  muscles  from  the  inner  sarfaoe  of 
the  deltoid;  within  this  layer  is  the  subdeltoid  bursa,  extending  under 
the  acromion,  which  deserves  special  mention  because  of  the  fact  that 
when  the  tendon  of  the  supraspinatus  is  torn  away  from  its  attach- 
ment in  a  dislocation  and  retracts  under  the  acromion  with  the  adherent 
capsule,  this  bursa  is  thereby  opened  and  placed  in  communication  with 
the  cavity  of  the  joint,  aud  the  upper  portion  of  the  capsule  is  thus 
greatly  lengthened.  The  influence  of  these  new  conditious  in  favoring 
recurreuce  of  dislocation  has  been  discussed  in  Chapter  XXIX. 

With  respect  to  the  nerves  and  arteries  it  is  only  necessary  to  speak 
of  the  circumflex  nerve  and  of  the  arterial  branches  which  pass  out- 
ward, the  two  circumflex  and  the  subscapular.  The  circumflex  nerve 
winds  around  behind  the  neck  of  the  humerus  to  its  outer  side,  to  be 
distributed  to  the  deltoid  muscle  and  to  the  integument  covering  it 
It  may  be  so  injured  in  a  dislocation  that  the  deltoid  will  be  paralyzed, 
perha^  permanently.  1        ^      ' 

The  circumflex  and  subscapular  arteries  pass  outward  to  be  distrib- 
uted among  the  muscles  of  the  scapula  and  upper  part  of  the  arm; 
when  in  a  dislocation  the  head  of  the  humerus  presses  the  axillaiy 
artery  inward,  those  branches  are  put  upon  the  stretch  because  they  are 
prevented  by  the  attachment  of  their  branches  to  the  tissues  from 
moving  inward  as  freely  as  the  main  trunk  does,  and  consequently  they 
may  be  ruptured  or  torn  away  from  the  side  of  the  main  artery.  This 
accident  may  be  the  consequence  of  the  dislocation  itself,  or  of  the 
efforts  to  reduce  it. 

The  movements  which  are  most  frequently  concerned  in  the  produc- 
tion of  a  dislocation  are  outward  rotation  and  abduction.  In  the  latter 
the  elbow  is  raised  directly  outward  and  forward  from  the  side  of  the 
body  by  the  action  of  the  deltoid,  the  plane  in  which  it  moves  being 
more  or  less  exactly  that  which  would  be  represented  by  the  prolonga- 
tion of  the  broad  surface  of  the  shoulder-blade.  As  the  movement  is 
made,  the  head  slides  downward  on  the  glenoid  fossa,  the  long  head  of 
the  triceps,  the  lower  part  of  the  subscapularis,  and  the  lower  and  inner 
portion  of  the  capsule  are  made  tense,  and  the  movement  is  arrested 
when  the  top  of  the  greater  tuberosity  comes  into  contact  with  the 
upper  margin  of  the  glenoid  fossa,  and  the  side  of  the  shaft  close  below 
the  tuberosity  touches  the  acromion.  If  the  movement  is  now  con- 
tinued, and  the  arm  raised  to  the  side  of  the  head,  it  is  effected  by  the 
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rotation  of  the  scapula  and  the  elevation  of  its  outer  portion.  If,  on 
the  other  hand,  the  movement  is  continued  while  the  scapula  is  kept 
stationary,  the  centre  of  motion  is  transferred  to  the  point  of  contact 
between  the  humerus  and  the  edge  of  the  acromion,  and  the  head  of 
the  bone  is  forced  downward  against  the  already  tense  capsule  and 
ruptures  it  at  its  lower  and  inner  portion,  where  it  presses  directly 
against  it. 

In  outward  rotation  when  the  arm  is  hanging  by  the  side  or  is  but 
slightly  abducted  the  movement  is  arrested  by  the  tension  of  the  cap- 
sule on  the  inner  side,  and  at  the  same  time  tne  lower  and  outer  part 
of  the  greater  tuberosity  comes  into  contact  with  the  outer  lip  of  the 
glenoid  fossa;  if  the  movement  is  then  continued  the  capsule  yields, 
but  the  head  does  not  become  dislocated  unless  some  other  force  inter- 
venes to  press  it  inward  through  the  rent  that  has  thus  been  made. 

In  all  the  other  movements  similar  conditions  are  found,  and  dislo- 
cations following  them  are  less  frequent  only  because  the  movements 
are  themselves  less  frequently  carried  beyond  the  limits  set  by  the 
structure  of  the  joint.  Thus,  abduction  and  rotation  inward  are 
checked  by  contact  of  the  arm  with  the  body  before  the  capsule  is  put 
upon  the  stretch,  and  extension  of  the  arm  behind  the  axillary  line 
must  be  carried  very  far  before  a  new  fulcrum  is  found,  and  is  also  a 
movement  that  is  rarely  produced  or  exaggerated  by  external  violence. 

Statistics.  The  great  frequency  of  dislocation  of  the  shoulder  is  fully 
explained  by  the  structure  of  the  joint  and  by  its  exposure  to  the  dis- 
locating action  of  direct  and  indirect  violence.  This  frequency  is  so 
great  that  dislocations  of  the  shoulder  are  about  as  numerous  as  all  the 
other  dislocations  of  the  body  combined.  The  tables  of  statistics  given 
in  Chapter  XXVII.  show  percentages  varying  from  38  to  41  of  all 
dislocations.  Malgaigne's  statistics  of  489  cases  contain  321  of  the 
humerus,  more  than  65  per  cent.;  Gurlt's  collection  of  907  cases  in 
the  hospitals  of  Berlin,  Paris,  and  Philadelphia  contain  563  of  the 
shoulder,  58  per  cent. ;  Bardenheuer^  saw  20  in  a  total  of  37  cases 
treated  in  one  year,  54  percent.  Kronlein's  statistics,  which  are  espe- 
cially valuable  because  they  are  made  up  from  both  hospital  and  poly- 
clinic records,  give  a  total  of  207  dislocations  of  the  shoulder,  of 
which  184  were  in  males  and  only  23  in  females;  of  Malgaigne's  370 
cases  97  were  in  women;  classified  according  to  age  and  sex  they  both 
show  that  the  injury  is  rare  in  youth,  infrequent  in  old  age,  and  most 
frequent  in  middle  life.  The  youngest  reconled  case,  excluding  obstet- 
rical cases,  is  Villar's,^  fifteen  days  old.  The  relative  frequency  at 
the  different  ages,  established  by  taking  into  account  the  percentages 
of  total  population  belonging  to  those  ages,  differs  somewhat  from  the 
actual  frequency,  the  maximum  being  found  above  the  age  of  fifty 
years.  The  proportions  calculated  from  Kronlein's  statistics  with  the 
aid  of  the  relative  numbers  of  the  population  at  the  different  ages,  as 
given  in  Chapter  XXVIl.,  are  five,  nine,  eleven,  and  twelve  respec- 
tively for  the  decades  from  thirty-one  to  seventy.  This  relatively 
greater  frequency  in  advanced  years  is  much  more  marked  in  women 

1  Bardenheuer :  Deutsche  Chirurgie,  Lief.  63  a,  p.  279. 

2  Villar :  Provincial  Medical  Journal,  August  26, 1892. 
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than  in  men^  a  fact  which  is  to  be  explained  by  the  greater  exposure 
to  violence  incident  to  the  occupations  and  habits  of  men  in  middle 
life.  It  indicates,  I  think,  that  a  much  larger  proportion  of  the  dido- 
cations  in  advanced  life  are  due  to  falls  while  walking  than  in  middle 
life,  since  that  is  an  accident  to  which  both  sexes  are  more  eqnally 
exposed  than  they  are  to  others. 

The  relations  pointed  out  by  Kr5nleln  as  existing  between  disloca- 
tions of  the  shoulder  and  those  of  the  elbow  and  fractures  of  the 
clavicle  are  interesting.  His  statistics  show  that  during  the  first  two 
decades  of  life,  a  period  in  which  dislocations  of  the  shoulder  are  rare, 
dislocations  of  the  elbow  and  fractures  of  the  clavicle  are  most  fre- 
quent. Thus,  of  109  dislocations  of  the  elbow  contained  in  his  table^ 
80  of  the  patients  were  under  twenty  years  of  age,  and  of  100  cases  <rf 
fracture  of  the  clavicle  collected  by  him  70  of  tlie  patients  were  under 
ten  years  of  age;  while  of  207  dislocations  of  the  snoulder  none  of  the 
patients  was  less  than  ten,  and  only  2  less  than  twenty  years  old.  He 
thinks  fractures  of  the  clavicle  are  in  childhood  the  equivalent  injury 
of  dislocations  of  the  shoulder  by  direct  violence  in  middle  life,  and 
dislocations  of  the  elbow  the  equivalent  iujury  of  dislocations  of  the 
shoulder  by  indirect  violence. 

Olassiflcation.  The  head  of  the  humerus  in  leaving  the  joint  may 
pass  at  first  upward  or  downward,  backward  or  forward,  and  may  come 
to  rest  in  any  one  of  a  great  number  of  positions.  The  classification 
of  the  varieties  is  beset  with  much  difficulty,  because  of  their  number, 
because  of  the  frequency  and  importance  of  the  secondary  displace- 
ments, and,  last  though  not  least,  because  of  the  number  of  classifica- 
tions that  have  already  been  made  and  are  more  or  less  current.  The 
confusion  has  been  further  increased  by  the  application  of  the  same  or 
very  similar  terms  to  different  varieties  by  different  authors.  With 
the  rare  dislocations  backward,  and  tlic  still  rarer  ones  upward,  there 
is  no  difficulty;  the  uncertainty  arises  in  connection  with  those  in  which 
the  head  of  the  humerus  has  passed  across  the  anterior  lip  of  the  gle- 
noid fossa.  A  brief  account  of  some  of  the  classifications  and  terms 
heretofore  and  still  in  use  will  show  their  differences  and  resemblances, 
and  may  serve  as  a  convenient  introduction  and  preparation  for  the 
classification  that  must  follow. 

Sir  Astley  Cooper's  classification,  upon  which  those  now  in  use  in 
England  and  America  have  been  in  the  main  constructed,  recognized 
four  kinds  of  dislocations:  1.  Downward  and  inward  into  the  axilla; 
2.  Forward,  the  head  of  the  humerus  \y\w\r;  under  the  clavicle  on  the 
sternal  side  of  the  coracoid  process;  3.  Backward;  4.  Partial  inward, 
the  head  resting  agjiinst  the  outer  side  of  the  coracoid  process.  It  is 
apparent,  from  his  description,  that  the  first  and  fourth  included  the 
common,  frequent  cases,  those  which  are  now  generally  termed  "  sub- 
glenoid,'' or  '^  into  the  axilla,"  and  ^'  subcoracoid,"  respectively. 

A  few  years  later  Malgaigne  followed,  also  with  four  principal  forms, 
but  only  one  of  them  the  same  as  Cooper' s.    H  is  grouping  is  as  follows: 


fl.  Si 

.  \  2.  St 

I  3.  Si 


1.  Subcoracoid,  complete;  quite  common. 
Dislocations  into  the  axilla  .  -j  2.  Subcoracoid,  incomplete;  rare. 

Subglenoid ;  rare. 
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T-x.  i^«„*'  «^  •  „ 3  /  4.  Intracoracoid  ;  most  common  of  all. 

Dislocauons  inward     .     .     •  |  5.  SnbcUvicular ;  rare. 

Dislocations  backward      .     A^S  ^^T^}^.  'J^^r^r. 

(7.  ouDBpmous  ;  very  rare. 

Dislocations  upward    ...     8.  Supracoracoid  ;  only  two  cases  known. 

All  these  titles  are  now  in  general  use;  but  while  the  last  four,  and 
perhaps  the  second  also,  are  still  used  to  designate  the  forms  which  he 
designated  by  them,  the  others  have  been  used  with  different,  some- 
times with  widely  different,  meanings.  The  first  form,  the  complete 
subcoracoid,  was  *^  characterized  by  the  projection  of  the  head  of  the 
humerus  in  the  axilla,  and  its  posiUon  exactly  below  the  coracoid  pro- 
cess;''  it  would  be  included  in  Cooper's  first  group,  dislocation  down- 
ward into  the  axilla.  His  second  subdivision,  incomplete  subcoracoid, 
was  the  same  as  Cooper's  fourth,  partial  dislocation  inward.  His 
third,  subglenoid,  was  one  concerning  which  he  seems  to  have  been  far 
from  having  very  precise  notions;  he  had  seen  only  one  case,  and  had 
been  able  to  collect  only  eleven  others,  and  of  these  the  symptoms 
differed  widely,  the  head  of  the  humerus  being  described  as  raising  the 
anterior  wall  of  the  axilla  in  one  case  and  the  posterior  in  another,  as 
resting  against  the  second  intercostal  space  in  one  and  against  the  third 
in  another,  and  even  as  having  perforated  the  wall  of  the  chest  and 
lodged  within  it.  The  one  feature  which  they  had  in  common,  and 
which  he  gives  as  pathognomonic,  was  that  the  head  of  the  humerus 
was  not  immediately  below  and  in  contact  with  the  beak  of  the  coracoid 
process,  but  was  separated  from  it  by  a  greater  or  less  interval.  Appar- 
ently the  class  was  created  simply  to  collect  together  the  odds  and  ends, 
the  irregular  cases  that  were  not  subcoracoid;  and  the  idea  which  sug- 
gested the  name  given  to  it  was  that  the  primary  displacement  took 
place  more  directly  downward  than  in  the  preceding  varieties.  It  will 
be  seen  that  the  name  has  since  been  applied  to  a  very  much  larger 
proportion  of  cases. 

His  second  main  division  embraced  two  varieties,  the  intracoracoid 
and  the  subclavicular.  Concerning  the  latter  there  is  no  misconcep- 
tion; the  term  has  remained  in  use,  and  with  the  same  meaning.  The 
group  is  made  up  of  those  cases  in  which  the  head  of  the  humerus  has 
])assed  entirely  to  the  inner  side  of  the  coracoid  process,  and  lies  below 
the  clavicle.  But  the  other  term,  intracoracoid,  is  generally  employed 
in  a  much  more  restricted  sense  than  by  Malgaigne.  By  it  he  desig- 
nated the  greatest  number  of  dislocations,  more  than  two-thirds  of 
those  he  saw  at  the  Hopital  St.  Louis;  he  applied  it  to  those  in  which 
the  head  of  the  humerus,  while  still  remaining  under  the  coracoid  pro- 
cess, overlapped  it  on  the  inner  side  by  more  than  half  its  own  diam- 
eter. Most  of  such  cases  are  now  termed  subcoracoid,  and  only  those 
in  which  the  head  has  passed  almost,  if  not  entirely,  to  the  inner  side 
of  the  process  are  called  intracoracoid. 

The  tendency  of  the  more  recent  French  and  German  writers  is  to 
make  a  single  group  of  all  the  dislocations  in  which  the  humerus  passes 
to  the  anterior  side  of  the  scapula,  containing  four  or  more  subdivisions 
or  varieties,  two  of  which,  the  subclavicular  and  intracoracoid,  in  the 
narrower  sense,  are  accepted  by  all.     Of  the  remaining  two  principal 
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ones,  the  subcoraooid  and  the  subglenoid,  the  former  is  made  to  indade 
the  great  majority,  and  the  subglenoid  is  either  closely  and  distinotly 
restricted  to  the  very  rare  cases  in  which  the  head  of  the  hmneraa  is 
displaced  directly  downward  upon  the  tendon  of  the  long  bead  of  the 
triceps,  or  Malgaigne's  grouping  is  accepted  with  all  its  cuversities  and 
vagueness.  In  the  former  case  the  group  is  removed  from  the  prin- 
cipal division  of  '^  anterior '^  or  '^  pr8e(|lenoidaf  disIocationB^  and 
made  to  form  bv  itself  another  principtd  division,  termed  '^  disloca- 
tions downward/' 

The  English  and  American  writers,  as  a  rule,  divide  the  same 
cases  into  subglenoid  and  subcoracoid,  basing  the  distinction  between 
them  upon  the  clinical  feature  of  the  greater  or  less  facility  with 
which  the  head  of  the  humerus  can  be  felt  in  the  axilla;  those  in  which 
it  is  more  prominent  in  the  axilla  are  ^^  subglenoid,"  those  in  which 
it  is  more  prominent  behind  the  anterior  wall  of  the  axilla,  close 
beneath  the  coracoid  process,  are  ^'  subcoracoid."  The  objections  to 
this  grouping  are  that  it  does  not  sufficiently  distinguish  between  pri- 
mary and  secondary  displacements,  and  that  the  clinical  features  upon 
which  it  rests  present  a  complete  series  of  intermediate  forms,  most  of 
which  might  be  as  properly  placed  in  one  group  as  in  the  other.  The 
arbitrariness  and  uncertainty  of  the  decision  are  well  shown  by  a  com- 

Sirison  of  clinical  and  pathological  statistics.  Thus,  Hamilton  and 
ryant  say  that  the  subglenoid  is  of  more  frequent  occurrence  than  the 
subcoracoid,  and  Erichsen  says  that  this  is  the  opinion  of  most  English 
surgeons;  while,  on  the  other  hand,  Flower,^  who  made  an  examina- 
tion of  all  the  specimens  contained  in  the  London  museums,  41  in 
number,  found  that  in  32  the  dislocation  was  subcoracoid,  and  he  adds, 
that  of  50  cases  recently  observed  by  him  in  living  patients  the  same 
was  true  of  *^a  large  majority";*  he  calls  attention  to  the  fact  that 
^'  the  great  frequency  of  subcoracoid  dislocation  observed  in  this  series 
[of  specimens]  does  not  accord  with  the  descriptions  of  this  injury  gen- 
erally given  in  the  standard  surgical  works  of  the  country."  A  few 
years  later,  in  the  article  on  Injuries  of  the  Upper  Extremity  which 
he  prepared  in  connection  with  Mr.  Hulke  for  Holmes's  System  of 
Surgery y  Mr.  Flower  made  a  classification  in  which  the  influence  of 
this  important  investigation  is  apparent.     It  is  as  follows  : 

1.  Subcoracoid.  Forward  and  slightly  downward.  On  to  the 
neck  of  the  scapula,  in  front  of  the  glenoid  fossa,  and  immediately 
below  the  coracoid  process.      Common, 

2.  Subglenoid.  Downward  and  forward.  Head  of  the  humerus 
in  front  of  the  inferior  costa  [border]  of  the  scapula,  below  the  gle- 
noid fossa.     Rare. 

His  remaining  three  divisions  arc  Subclavicular,  Supracoracoidy  and 
Sub»pinou8j  the  latter  including  Malgaigne's  sixth  and  seventh. 

Turning  now  to  the  pathological  data,  to  the  recorded  results  of  post- 
mortem examinations  and  experiments  upon  the  cadaver,  and  confining 
our  attention  for  the  moment  to  the  forms  mainly  in  dispute,  the  dislo- 

1  Flower :  Transactions  London  Pathological  Society,  18fii,  vol.  xii.  p.  179. 

s  The  number  Is  given  as  44  In  his  article  on  Injuries  of  the  Upixir  p:xtremlty  in  HolmeB*s  Sjralem 
of  Surgery. 
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cations  forward  Tor  inward)  and  downward,  and  to  the  points  that  affect 
the  position  of  the  head  of  the  humerus,  the  following  facts  appear : 

The  head  of  the  humerus,  when  it  passes  across  the  anterior  edge  of 
the  glenoid  cavity,  must,  as  a  glance  at  Fig.  252  shows,  move  somewhat 
downward  so  as  to  get  below  the  beak  of  the  coracoid  process;  the  posi- 
tion of  the  limb  that  most  favors  the  production  of  dislocation  is 
abduction  with  or  without  external  rotation.  The  inner  and  lower 
portion  of  the  capsule,  being  pressed  upon  by  the  head  of  the  humerus, 
tears  between  the  tendon  of  the  subscapularis  and  the  triceps,  the  rent 
being  small  or  large  and  varying  greatly  in  extent  and  direction  in  the 
different  cases,  but  it  is  always  on  the  anterior  and  inner  side,  and  the 
head  passes  more  or  less  completely  through  it.  If  the  movement  is 
more  directly  forward  and  inward  and  to  a  less  degree  downward,  as 
in  dislocations  by  direct  violence  received  on  the  outer  side  of  the 
shoulder,  the  head  of  the  bone  pushes  the  subscapularis  muscle  before 
it  and  lodges  close  under  the  coracoid  process  and  between  that  muscle 
and  the  edge  of  the  glenoid  cavity.     In  this  case  no  secondary  dis- 

flacement  ensues,  and  the  form  would  be  classed  as  svbcoracoid  by  all. 
f  the  movement  is  forcible  and  prolonged  the  subscapularis  may  be 
torn  entirely  across  and  the  head  may  pass  through  it  and  come  to  rest 
on  the  side  of  the  thorax  under  the  clavicle;  or,  as  in  a  case  quoted  by 
Malgaigne,  it  may  pass  over  the  upper  border  of  the  subscapularis  and 
come  to  rest  at  the  same  point,     if,  on  the  other  hand,  the  primary 


Fig.  256. 


Tendmi 
of  triceps 

To  show  the  range  of  positions  that  may  be  taken  by  the  head  of  the  humerus  after  primary 
displacement  forward  or  downward  in  any  of  the  directions  between  the  arrows. 


movement  downward  has  been  more  marked,  as  in  dislocations  effected 
l)y  hyper-abduction  of  the  arm,  the  head  either  passes  below  the  sub- 
scapularis or  tears  its  lower  portion,  and  then,  as  the  elbow  is  lowered 
the  head  rises,  pressing  the  subscapularis  or  its  untorn  portion  upward 
and  remaining  separated  by  it  from  the  coracoid  process.  The  extent 
and  direction  of  this  movement  of  the  head  are  determined  largely  by 
the  resistance  of  the  untorn  portions  of  the  capsule,  notably  the  outer 
and  anterior  part,  which,  by  preventing  the  further  descent  of  that 
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part  of  the  humerus  to  in^hich  they  are  attached,  compel  the  head  to 
move  upward  as  the  elbow  descends.  Other  factors  are  foand  in  the 
muscles;  if  the  head  lies  under  an  untorn  subscapnlaris  its  distance 
below  the  coracoid  process  will  be  greater  than  when  it  lies  under  €mlj 
the  upper  portion  of  the  muscle,  and  if  in  addition  it  has  passed  undor 
the  teres  major  or  downward  as  far  as  the  lower  border  of  the  pectota- 
lis  major  the  arm  will  remain  widely  abducted  or  even  widi  the  elboiw 
above  the  head  (luxatio  erecta).  Or,  departing  still  farther  fnmi 
what  is  usual,  it  may  perhaps  even  turn  backwara  after  it  has  left  its 
socket  and  pass  under  the  long  head  of  the  triceps  to  lodge  behind  the 
glenoid  cavity,  the  alleged  subtricipital  dislocation. 

The  head  of  the  humerus  rests  against  the  inner  side  of  the  head  or 
neck  of  the  scapula  at  any  point  between  its  junction  with  the  broad 
axillary  border,  or  inferior  costa,  and  the  middle  of  the  anterior  lip  of 
the  glenoid  fossa,  and  it  may  lie  either  directly  against  the  edge  of  this 
lip  or  further  back  on  the  side,  as  is  clearly  shown  by  the  specimens 
of  old,  unreduced  dislocations  preserved  in  the  museums.  And  aooord- 
ing  as  it  occupies  one  or  the  other  position  it  will  be  more  or  leas  prom- 
inent in  the  axilla  or  more  or  less  clearly  seen  and  felt  behind  the 
pectoralis  major  beneath  the  coracoid  process. 

It  is  evident,  then,  that  the  position  in  which  the  head  of  the  bone 
is  found  bears  only  a  limited  relation  to  the  point  at  which  it  left  the 
joint,  and  that  a  classification  which  is  sharply  made  upon  this  position 
is  not  only  arbitrary  and  uncertain  for  a  large  number  of  cases,  but 
also  favors  inattention  to  points  that  have  an  important  bearing  upon 
a  safe  and  easy  reduction. 

It  is  desirable  that  a  classification  should  not  deal  minutely  with 
unimportant  variations,  and  that  instead  of  multiplying  divisions  it 
should  rather  gather  into  few  groups  those  varieties  that  have  charac- 
teristic and  important  features  in  common;  and  yet,  as  some  forms 
differ  widely  in  their  symptoms  from  others  with  which  they  are  on 
other  grounds  closely  related,  it  is  equally  desirable  to  recognize  and 
note  such  differences.  The  distinction  between  '^  regular"  and  '*  irreg- 
ular" dislocations  made  by  Bigelow  at  the  hip  can  also  be  made  at  the 
shoulder,  taking  for  the  dislocations  downward  and  forward  the  int^ 
rity  or  the  rupture  of  the  antero-external  portions  of  the  capsule  as 
the  determining  feature.  The  following  classification  is,  in  the  main, 
the  same  as  that  of  Mr.  Flower,  above  given,  and  the  later  French  and 
German  writers.  It  differs  from  that  of  the  majority  of  the  English 
and  American  writers  in  restrictin<;  the  group  of  the  '^  subglenoid " 
and  correspondingly  enlarging  that  of  the  '^  subcoracoid"  dislocations. 

r  Siibcoracoid  ;  very  common. 

Anterior ^  Intracoracoid  ;  exceptional. 

(         aubclaviciihir. 

r  Subglenoi(i ;  uncommon. 

Downward \  erecta ;  very  rare. 

(  subtricipital  (?) 

r»    ^    .  I  Subacromial :  rare. 

I  iSubspinous;  very  rare. 

Upward Supraglenoid  ;  very  rare. 


DISLOCATIONS  OF  THE  SHOULDER,  539 

The  names  of  the  four  principal  divisions  indicate  the  direction  of 
the  primary  displacement;  those  of  the  subdivisions  the  position  in 
which  the  head  of  the  bone  lodges,  with  the  exception  of  the  erecUij 
which  takes  its  name  from  the  attitude  of  the  limb,  and  the  mbtricip- 
Italy  which  rather  indicates  the  route  traversed  by  the  head  than  the 
position  finally  taken  by  it.  Between  the  anterior  and  the  downward 
the  division  cannot  be  sharply  made,  and  in  many  of  the  cases  included 
among  the  first  the  primary  displacement  has  more  of  the  downward 
than  of  the  anterior  feature,  but  it  is  believed  that  by  enlarging  the 
subcoracoid  class  so  that  it  will  include  all  but  the  lowest  of  the  lower 
forms,  by  extending  its  range  so  that  it  will  distinctly  include  the  lower 
as  well  as  the  higher  primary  displacements,  the  necessity  of  abducting 
the  arm  to  efiEect  reduction  in  those  cases  in  which  the  secondary  dis- 
placement upward  is  marked  and  might  otherwise  lead  into  error  will 
be  less  liable  to  be  overlooked.  The  difficulty  of  distinguishing  be- 
tween the  subglenoid  and  the  lowest  of  the  subcoracoid  will  arise  in 
only  a  very  limited  number  of  cases  and  will  be  without  practical 
importance;  at  the  most  it  will  be  merely  a  question  of  nomenclature. 

There  would  be  some  advantage  in  further  dividing  the  subcoracoid 
group  into  high  and  low. 


ANTERIOR  (AND  DOWNWARD)  DISLOCATIONS. 

1.  Subcoracoid. 

2.  Intracoracoid,  subclavicular. 

In  these  dislocations  the  head  of  the  humerus  passes  across  the  ante- 
rior lip  of  the  glenoid  fossa,  taking  at  first  a  direction  that  is  forward 
and  inward  and  more  or  less  downward;  it  may  subsequently  move 
upward  or  further  inward.  The  class  includes  two  subdivisions,  the 
subcoracoid  and  the  intracoracoid,  of  which  the  latter  is  here  made  to 
include  also  the  more  marked  dislocation  inward  known  as  the  sub- 
clavicular. 

The  class  embraces  the  subcoracoid,  partial  and  complete,  of  all 
authors,  most  of  the  subglenoid  of  most  English  and  American  authors, 
and  the  intracoracoid  and  subclavicular  of  all.  The  terms  *^  axillary 
dislocations"  and  '^  dislocations  into  the  axilla"  are  applied  by  some 
to  cases  that  are  here  called  subcoracoid,  and  the  term  ^^  pectoral"  to 
the  intracoracoid. 

1.  Subcoracoid  Dislocations. 

In  this  form,  which  includes  a  large  majority  of  all  cases,  the  head 
of  the  humerus  lies  under  and  in  close  proximity  to  the  beak  of  the 
coracoid  process,  or  at  a  distance  below  it  that  may  equal  or  even 
exceed  a  finger-breadth.  The  centre  of  the  head  may  be  either  directly 
below  the  beak  of  the  coracoid  process  or  on  its  outer  or  inner  side.  If 
more  than  three-fourths  of  the  transverse  diameter  has  passed  to  the 
inner  side  of  the  coracoid  the  dislocation  is  termed  intracoracoid.  The 
class,  therefore,  is  continuous  with  the  subglenoid  below  and  with 
the  intracoracoid  on  the  inner  side,  and  the  separation  from  them  is 
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arbitrary  and  artificial^  but  is  justified  by  custom  and  oonvenienoe  in 
description. 

Malgaigne  showed,  as  early  as  1835,  that  in  some  oases  the  aiticnlar 
surface  of  the  head  of  the  humerus  rested  on  the  anterior  edge  of  the 
glenoid  fossa,  and  such  he  termed  ^^  incomplete/'  The  formation  of 
a  separate  class  composed  of  such  cases  seems  unneoessaxy  and  even 
undesirable,  for  they  differ  from  the  complete  ones  only  in  d^reei  and 
the  difference  is  slight  and  without  practical  importance;  the  symptoins 
are  like  those  of  complete  dislocation,  the  bone  is  fixed  in  its  new  posi- 
tion, and  aid  is  required  to  replace  it  in  the  joint.  Moreover^  in  some 
the  diagnosis  (differential,  between  complete  and  incomplete)  can  only 
be  made  at  the  autopsy. 

The  injury  may  be  produced  by  direct  or  indirect  violence,  a  blow 
upon  the  outer  and  upper  part  of  the  shoulder  or  hyperabd action  of 
the  arm,  or  by  muscular  action.  When  produced  by  direct  violence 
the  displacement  is  usually  in  a  direction  that  is  only  sufficiently 
inclinea  downward  to  enable  the  head  to  pass  below  the  ooraooid  pro- 
cess; in  a  unique  case  reported  by  Kronlein^  the  blow  was  received 
from  above  upon  the  acromion  and  only  dislocated  the  humerus  after 
it  had  broken  that  process.  The  extent  of  the  displacement  inward 
is  affected  partly  by  the  force  of  the  blow  and  the  extent  of  the  lacera- 
tion of  the  capsule,  and  partly  by  the  contraction  of  the  muscles  that 
adduct  the  limb. 

Dislocations  by  indirect  violence  are  the  most  common,  the  force 
acting  to  produce  hyperabd  action  of  the  joint. ^ 

Hyperabduction  acts  by  bringing  the  outer  side  of  the  upper  end  of 
the  humerus  into  contact  with  the  edge  of  the  acromion  and  thus  cre- 
ating a  new  centre  of  motion  for  the  continued  movement,  the  effect  of 
which  is  to  cause  the  head  of  the  humerus  to  descend  and  rupture  the 
capsule  in  its  inner  and  lower  portion.  After  this  rupture  has  taken 
place  and  the  upward  movement  of  the  elbow  has  ceased,  the  contrac- 
tion of  the  muscles,  the  deltoid,  peetoralis  major,  and  latissimus  dorsi, 
draws  the  head  of  the  humerus  inward  past  the  anterior  lip  of  the  gle- 
noid fossa,  and  then  when  the  elbow  is  lowered  the  head  rises  along  the 
inner  side  of  the  joint,  for  the  untorn  outer  and  anterior  portion  oi  the 
capsule  is  made  tense  and,  by  thus  preventing  the  descent  of  the  portion 
of  the  bone  to  which  it  is  attached,  compels  the  movement  to  take  place 
about  this  portion  as  a  centre.  As  the  first  new  centre  of  motion  at 
the  edge  of  the  acromion  determines,  in  connection  with  the  muscles, 
the  primary  displacement,  so  the  second  new  centre  on  the  humerus 
at  the  outer  and  anterior  attachment  of  the  capsule  determines  the 
secondary  displacement  and  the  final  position  of  the  head  of  the  bone 
and  the  attitude  of  the  limb. 

Muscular  action,  the  contraction  of  the  muscles  of  the  individual 
himself,  can  produce  a  dislocation  either  by  drawing  the  head  of  the 

1  Kriinlcln :  Deutsche  Chirurgie,  Lief,  26,  p.  11. 

9  Hyi>erabductlon  of  \.\\q  joint  must  be  distinguished  from  that  of  the  limb.    The  former  can  take 

Slace  even  while  the  elbow  Is  below  the  level  of  the  shoulder,  for  it  is  determined  by  the  rahLtioni 
et ween  the  humerus  and  the  scapula ;  and  as  the  scapula  is  freely  movable  the  noeitionof  tihe 
limb  (with  reference  to  the  body)  when  the  limit  of  motion  In  the  joint  is  reached  varieawlth  that 
of  the  scapula.  wim  ui»t 
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bone  directly  out  of  ita  socket,  or,  much  more  commonly,  by  creating 
conditions  of  leverage  and  momentum  similar  to  those  esiHting  in  the 
production  of  dislocations  by  indirect  violence.  In  many  of  the  re- 
ported cases  it  is  difficult  to  recognize  the  mechanism  of  the  injury. 
The  least  questionable  examples  of  dislocation  effected  by  the  direct 
traction  of  the  muscles  are  those  iu  which  the  injury  has  occurred 
during  a  convulsion.  A  considerable  number  of  such  have  been 
reported;  in  one  quoted  below  (Pollosaon,  page  54.'j)  the  limb  seems 
to  have  been  in  the  position  of  inward  rotation  at  the  moment  of  dis- 
location. The  examples  of  the  other  kind  are  numerous  and  varied, 
and  the  explanation  is  usually  simple.  A  painter  raises  his  arm 
to  work  upon  a  ceiling,  an  artilleryman  to  throw  a  shot,  a  patient 
lying  in  l)ed  to  free  its  curtain  caught  under  the  pillow,  a  woman  to 


part  of  the  Buhsciipularis. 


grasp  an  object  hanging  on  the  wall ;  in  such  cases  hyperabduction  of 
uie  joint  seems  to  be  the  probable  cause.  In  others  hyperabd action 
can  only  be  invoked  on  the  supposition  that  the  contraction  of  the  del- 
toid has  lowered  the  acromion,  the  arm  being  fixed  in  a  position  below 
the  shoulder,  as  in  Bichat's  case  of  the  notary  who  dislocated  liis 
siioulder  in  an  attempt  to  raise  a  heavy  book  from  the  floor,  or  in  Volk- 
mann's  of  a  woman  who  tried  to  lift  a  heavy  pot  from  a  shelf  at  the 
height  of  her  shoulder,  or  Malgaigne's  athlete  who  tried  suddenly  to 
lift  a  man  kneeling  in  front  of  him,  or  Duplay's  very  muscular  patient 
who  stumbled  while  descending  a  staircase  and  threw  out  his  arm  to 
save  himself  from  fulling  but  touched  no  object  with  it. 
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In  other  cases  the  influence  of  moscnlar  action  is  entirely  i 
Thus,  Riokert^  tells  of  a  very  muscular  man  twenty-five  years  old  who 
received  a  subclavicular  dislocation  by  resting  his  hand  against  a  wall 
over  his  head  and  sneezing.  Bardenheuer  mentions  a  similar  case 
observed  by  Saponi.  In  such  a  case  the  mechanism  is  essentially  the 
same  as  in  that;  for  example,  in  which  a  man  supported  himself  with 
his  arms  outstretched  against  a  wagon  to  receive  a  sack  of  erain  which 
another  threw  down  upon  his  back  and  thereby  dislocated  both  shoul- 
ders. 

It  is  impossible  in  most  cases  to  determine  the  exact  position  and 
attitude  of  the  limb  at  the  moment  the  dislocation  occurs,  and  the  rela- 
tive parts  taken  by  abduction,  rotation,  muscular  action,  and  direct 
impulsion  in  its  production.  At  present  it  can  only  be  said  that  every 
one  of  the  four  has  proved  sufficient  by  itself,  and  that  they  have  been 
found  to  co-operate  m  varying  degrees. 

Pathology.  The  capsule  is  torn  at  its  inner  and  lower  portion  between 
the  tendon  of  the  subscapularis  and  the  triceps,  and  the  rent  extends 
usually  along  the  inner  and  lower  border  of  the  glenoid  fossa  for  half, 
sometimes  even  two-thirds,  of  the  entire  periphery.  In  other  cases 
the  rent  extends  outward  and  backward,  rather  than  upward,  and  near 
the  insertion  of  the  capsule  upon  the  humerus.  Exceptionally,  the 
rent  is  very  small,  or  may  even  be  entirely  lacking,  its  place  being 
sometimes  taken  by  the  stripping  up  of  the  continuous  periosteum 
from  the  inner  side  of  the  neck  of  the  scapula.  Eve^  reported  a  case 
of  subcoracoid  dislocation  in  which  the  capsule  was  untorn,  but  was 
separated  from  the  anterior  border  of  the  glenoid  fossa,  remaining  con- 
tinuous with  the  periosteum  which  was  stripped  up  from  the  costal 
surface  of  the  scapula.  On  the  posterior  surface  of  the  head  of  the 
humerus  was  a  deep  vertical  indentation  made  by  impact  against  the 
anterior  margin  of  the  glenoid  fossa.  An  almost  identical  case  was 
shown  to  the  London  Pathological  Society  by  D'Arcy  Power.'  In 
1880  I  presented  to  the  New  York  Surgical  Society  the  shoulder- 
joint  of  an  old  man  who  had  died  of  pneumonia  a  week  after  he  had 
dislocated  his  shoulder.  The  dislocation  was  well  marked,  and  reduction 
was  effected  with  the  aid  of  ether.  The  joint  was  opened  from  l>ehind, 
and  the  capsule  was  found  untorn ;  the  tendon  of  the  subscapularis  was 
partly  detached  at  its  insertion,  but  at  no  point  throughout  its  entire 
thickness,  and  the  upper  facet  of  the  greater  tuberosity  was  broken  off 
in  several  pieces  but  not  widely  separated.  Such  cases  of  slight  or  no 
injury  to  the  capsule  have  been  classed  by  some  Avriters,  following 
Malgaigne,  as  '^  incomplete"  dislocations. 

The  subscapularis  muscle  is  sometimes  simply  pressed  inward  and 
separated  from  the  scapula  by  the  interi>osed  head  of  the  humerus,  but 
in  many  cases  it  is  torn  more  or  less  widely  from  its  lower  border 
upward,  and  its  upper  portion  may  lie  upon  the  head  of  the  humerus 
and  separate  it  from  the  coracoid  process.  Occasionally,  instead  of 
being  ruptured,  the  muscle  is  torn  away  from  its  attachment  to  the 

1  Rickert:  Maryland  Medical  Journal,  18SS-81.  vol,  x.  p.  339. 

2  Eve  :  Transactions  Pathological  Society  of  London,  ISSO,  vol.  Ixiii.  p.  817. 
»  D'Arcy  Power:  Lancet,  November  24, 1888. 
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humerus,  perhaps  bringing  with  it  the  lesser  tuberosity.  I  have  seen 
one  case  in  which  the  head  passed  beneath  the  tendon  and  then  to  its 
inner  surface,  so  that  division  of  the  tendon  was  required  to  effect 
reduction. 

The  supraspinatus  is  sometimes,  probably  often,  torn  from  its  attach- 
ment to  the  humerus,  and  the  same  is  true  in  a  less  degree  of  the  infra- 
spinatus, and  occasionally  even  of  the  teres  minor. 

The  teres  major  is  sometimes  slightly  torn,  apparently  by  the  partial 
passage  of  the  head  of  the  humerus  between  it  and  the  subscapularis. 

The  anterior  edge  of  the  glenoid  fossa  is  occasionally  broken  off,  and 
detachment  of  a  portion  of  its  fibro-cartilaginous  rim  seems  not  infre- 
quent; it  is  sometimes  pushed  away  to  some  distance,  bringing  with  it 
tne  periosteum  of  the  scapula.  The  acromion  and  coracoid  process 
have  both  been  found  broken,  but  such  injury  appears  to  have  been 
purely  incidental  and  should  be  classed  as  a  complication. 

The  head  of  the  humerus  lies  against  the  edge  of  the  glenoid  fossa, 
or  further  back  against  the  side  of  the  neck  of  the  scapula,  and  either 
close  up  against  tne  beak  of  the  coracoid  process  behind  the  coraco- 
brachialis  and  the  short  head  of  the  biceps,  or  lower  down  at  a  distance 
determined  by  its  relations  to  the  subscapularis  and  by  the  tension  of 
the  untorn  portion  of  the  capsule.  It  may  lie  largely  on  the  outer  side 
of  the  coracoid  process,  or  immediately  below  it,  or  it  may  pass  entirely 
to  its  inner  side  (intracoracoid  dislocation),  and  it  may  be  in  outward 
or  inward  rotation  (Fig.  258)  or  in  any  intermediate  attitude. 

As  has   been  already  said,  avulsion  of 
the   tuberosities   may   take   the   place   of  ^®-  ^ 

laceration  of  the  muscles  attached  to  them; 
this  has  been  rarely  noted  of  the  lesser 
tuberosity,  but  frequently  of  the  greater, 
and  especially  of  its  upper  and  middle 
facets.  Von  Thaden,*  who  made  a  study 
of  this  feature,  found  that  the  upper  and 
middle  facets  were   each  sometimes  torn       8ui«oracoid  dislocation ;  to Bhow 

^  1111  1       •         ^^6  different  degrees  of  rotation  of 

off   separately,  but  the   lower  one   only   in      the  humerus  in  different  poslUons. 

connection  with  the  other  two.  The  com- 
plication is  of  importance  because  of  the  consequent  loss  of  the  control 
of  the  attached  muscles  over  the  humerus  and  the  consequent  exposure 
to  recurrence  of  the  dislocation  (see  Chapter  XXIX.),  and  because  it 
opens  the  way  for  the  escape  of  the  long  tendon  of  the  biceps  from  its 
groove  and  its  interposition  between  the  humerus  and  its  socket  in 
such  a  way  as  to  constitute  a  serious  obstacle  to  reduction.  In  the 
specimens  Von  Thaden  examined  he  found  the  tendon  thus  interposed 
three  times.  Korte^  reported  a  similar  case  in  which  the  tendon  had 
slipped  entirely  out  of  its  groove  and  was  wound  around  the  outer  and 
posterior  side  of  the  head. 

When  the  tuberosity  or  a  portion  of  it  is  thus  broken  off,  the  frag- 
ment lies  over  or  in  the  glenoid  fossa,  and  the  broken  surface  of  the 
humerus  rests  against  the  inner  surface  of  the  neck  of  the  scapula  or 

^  Von  Thaden  :  Arch.  fUr  klin.  Chlr.,  vol.  vi.  p.  67. 
2  Kiirte :  Ibid.,  vol.  xxvli.  p.  747. 
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engagee  the  edge  of  the  fossa.  The  upper  and  outer  portion  of  the 
capsule  thus  separated  from  the  humerus  may  remain  interposed  be- 
tween the  bead  of  tlie  humerus  and  its  aoi-ket  and  prevent  reduction. 
After  reduction  of  the  dislocation  the  tuberosity  reunites  with  the 
humerus  with  more  or  less  irregularity  and  deformity. 

Except  in  connection  with  fracture  of  one  or  the  other  tuberosity 
the  long  tendon  of  the  biceps  is  rarely  dislocated,  but  it  is  sometimes 
torn  away  from  its  insertion  or  ruptured. 


old  unr«lup«l  dialooallou 
■Ide  or  IbB  bead  of  Ihe  hnmerua  1 
rem  is  tbe  greater  luberoa[ty  wbli 
■n  opeaiDg  In  the  capaule  nhlcb 
the  glenoid  fo™  is  WBD.    (Hilto 


,  wltb  InlerpoallioD  a 
Ihe  rent  In  the  capenle  llirough  which  It  |w«ed.  and  Kbove  Ibe 
I  bud  been  lorn  ofl'.  At  tbe  outer  elde  ot  tbe  concold  procen  It 
ad  boon  produced  by  the  preaaurc  of  the  humeriii ;  through  It 


In  some  specimens  of  old  unreduced  dislocation  a  vertical  groove  has 
been  found  on  the  articular  surface  of  the  head  of  the  humerus  which 
was  thought  to  have  been  caused  by  prolonged  coutact  with  the  edge 
of  the  glenoid  foasa.  Malgatgne,  who  took  a  tipecial  interest  in  the 
specimens  as  supposed  examples  of  incomplete  dislocation,  suggested 
that  the  groove  might  have  been  caused  at  the  time  the  injury  was 
received  by  the  forcible  impact  of  one  bone  against  the  other.  It  is 
interesting  to  find  that  this  suggestion  has  been  confirmed  by  autopsy  is 
Eve's  and  Power's  cases  mentioned  above  and  bv  two  specimens  of 
recent  dislocation  preserved  in  the  Museum  of  the  tlniversity  of  Edin- 
burgh and  reported  in  an  interesting  and  valuable  oajier  by  Caird,'  and 
by  one  reported  by  Broca  and  Hartniann;*  the  inuentatiuu  lay  wholly 
or  in  part  along  the  juuction  of  the  head  and  shaft  above  and  behind  tbe 
greater  tuberosity,  was  from  one  to  one  and  a  half  inches  long,  and 
from  one-(juarter  to  one-half  an  inch  deep,  and  accurately  fitted  the 


1  Caird  :  Edinburgh  MedioL  Joui 


In  sira.  Anat.,  S.im.  No.  14. 
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inner  lip  oE  the  glenoid  fossa.  The  suggestion  that  the  causation  of 
fracture  of  the  anatomical  neck  may  be  referred  to  the  same  mechanism 
seoms  very  plausible.  A  similar  indentation  adjoimag  the  lesser  tuber- 
osity is  reported  by  Pollosson'  in  a  double  dislocation  by  muscular 
action — convulsions  of  eclampsia.  The  position  indicates  that  the 
limbs  were  in  inward  rotation  at  the  moment  of  dislocation. 

The  axillary  vessels  aud  nerves  are  pressed  inward  and  are  some- 
times injured. 

Symptoms  and  Diagnosis.  The  description  of  the  symptoms  will  be 
made  simpler  by  limiting  it  at  first  to  those  commonly  found  in  the 
medium  displacements,  and  subsequently  indicating  the  differences  or 
modifications  peculiar  to  the  exceptional  grades  and  conditions. 


Subconcolil  dieloCBtloQ  of  Ibe  led  ihoulder. 

The  patient  sit«  with  his  trunk  inclined  toward  the  injured  side,  and 
supports  the  forearm  with  the  other  hand.  The  shoulder  is  flattened 
on  the  outer  side  so  that  the  line  of  the  deltoid  runs  straight  down 
from  the  acromion  and  makes  a  more  marked  anele  with  the  arm  at 
its  insertion  than  is  usual.  The  anterior  fold  of  the  axilla  lies  lower, 
further  from  the  clavicle  than  its  fellow  of  the  opposite  side,  and  its 
CR-ases  appear  deeper,  as  if  the  arm  were  applied  more  closely  against 
the  chest,  and  the  outer  part  of  the  subclavicular  fossa  appears  more 
full. 

The  elbow  stands  a  little  away  from  the  side  and  can  be  easily 
alxlucted,  but  any  attempt  to  bring  it  nearer  the  side  causes  pain  and 
is  resisted;  it  may  be  in  the  axillary  line,  or  in  front  of  or  behind  it. 

'  PoWomoa :  Hbt.  Ab  Chlr.,  MoTember,  18SS,  p.  927. 
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When  the  elbow  is  flexed  at  a  right  angle  the  forearm  is  directed  for- 
ward and  inward;  its  direction  can  be  passively  changed  to  either  mA% 
but  not  freely.  The  hand  cannot  be  brooffht  to  the  opposite  sboolder. 
Voliintaiy  movements  of  the  dislocated  joint  are  aedared  by  the 
patient  to  be  impossible^  and  pain  is  complained  of  in  the  shoolder, 
sometimes  extending  down  the  arm. 

If  the  axis  of  the  arm,  viewed  from  in  front,  is  prolonged  upward  by 
the  eye  it  will  be  seen  to  pass  to  the  inner  side  of  the  glenoid  cavity,  and 
if  the  fingers  are  firmly  pressed  against  the  anterior  wall  of  the  axiUa 
in  the  line  of  this  prolongation  and  a  little  below  the  coracoid  proeefls 
they  will  encoonter  the  firm  resistance  of  a  solid  body;  palpation  shows 
this  body  to  be  globular,  and  if  it  can  be  grasped  bcrtween  the  thumb 
and  finger,  or  if  the  finger  can  find  some  projection  on  its  surface,  it 
will  be  found  to  share  in  slight  movements  of  rotation  communicated 
to  the  arm  by  the  other  hand  of  the  surgeon. 

If  now  the  head  of  the  humerus  is  sought  for  by  palpation  in  its 
normal  position  it  will  not  be  found  there;  the  fineers  can  be  pressed 
in  deeply  under  the  acromion  from  the  outer  side;  flie  outer  margin  of 
the  acromion  is  prominent  and  can  be  easily  traced.  This  is  marked 
when  the  limb  is  abducted. 

If  the  elbow  be  further  abducted  and  the  surgeon  pass  his  fingers  well 
up  into  the  axilla  he  can  there  feel  the  head  of  the  humerus  more  or 
less  distinctly  according  as  the  displacement  is  low  or  high. 

If  the  distance  be  measured  from  the  outer  margin  of  the  acromion 
to  the  external  epicondyle  of  the  humerus  or  the  olecranon,  it  will 
usually  be  found  somewhat  greater,  perhaps  half  an  inch,  on  the 
injured  than  on  the  uninjured  side,  but  if  successive  measurements  are 

taken  as  the  arms  are  abducted  the  difference 
will  disappear,  and  in  complete  abduction  the 
distance  will  be  greater  on  the  opposite  side. 
The  reason  for  this  is  seen  by  a  glance  at  Fig. 
261. 

As  in  most  other  dislocations,  the  capital 
point  in  the  diagnosis  is  the  recognition  of  the 
head  of  the  bone  and  the  determination  of 
its  relations  to  the  socket  from  which  it  has 
escaped.  Ordinarily,  both  of  these  can  be 
accomplished  at  the  shoulder  with  ease  and 
^    .      ,^     -.  ^     certainty,  and  the  examination  is  difficult  only 

Diag^ram  to  show  the  effect  .  i  .  •      .   •  «•   ,         .1  -  1 

of  poBition  upon  the  apparent     when  the  patient  IS  very  fat  or  the  parts  much 

length  of  the  aim  in  dislocap      swollen. 

Hon  of  the  shoulder.  ^,acro-         ^g  ^j^^  attitude  and  range  of  motion  of  the 

mlon;  B,  lower  end  of  hu-      1.     1      i  j  •    i  ,1        .         •  *   j.i_ 

njey^g^  limb  depend  mainly  upon  the  tension  of  the 

untorn  portion  of  the  capsule,  they  will  be 
modified  when  the  capsule  is  freely  torn.  It  is  in  such  cases  that  the 
diagnostic  sign  so  freely  trusted,  the  inability  to  bring  the  elbow 
against  the  side  and  to  place  the  hand  on  the  opposite  shoulder,  is 
lacking  or  only  slightly  marked. 

When  the  displacement  of  the  humerus  is  less  than  usual,  when  its 
head  rests  upon  the  edge  of  the  fossa,  the  *'  incomplete''  dislocation  of 


DISLOCATIONS  OF  THE  SHOULDER.  547 

some  writers,  the  symptoms  are  modified  to  this  extent,  that  the  flat- 
tening of  the  shoulder  and  the  abduction  of  the  elbow  are  less — the 
elbow  may  even  lie  close  to  the  body;  but  the  limb  is  equally  fixed 
and  incapable  of  being  voluntarily  moved.  The  pain  also  is  greater. 
It  has  occasionally  happened  that  the  dislocation  has  been  reduced  by 
the  manipulations  used  to  make  the  diagnosis. 

Treatment.  The  treatment  will  be  described  in  connection  with  that 
of  the  following  variety. 

2.  Intracoracoid  Dislocations  (Subclavicular  Dislocations). 

To  avoid  misapprehension  I  repeat  that  the  term  "  intracoracoid^' 
was  applied  by  Malgaigne  to  the  class  of  cases  which  he  deemed  of 
most  frequent  occurrence,  comprising  two-thirds  of  the  forty-nine  cases 
of  shoulder  dislocation  observed  by  him  at  the  Hopital  St.  Louis,  those 
in  which  the  head  of  the  humerus  is  so  placed  that  from  one-third  to 
two-thirds  or  three-fourths  of  its  transverse  diameter  lies  to  the  inner 
side  of  the  coracoid  process.  Most  of  such  cases  are  now  habitually 
spoken  of  as  ^^  subcoracoid,"  and  the  terms  intracoracoid  and  subcla- 
vicular are  restricted  to  those  cases  in  which  the  bone  is  displaced  still 
further  inward.  As  between  *^  intracoracoid^^  and  ^^  subclavicular '' 
thus  employed,  I  prefer  the  former  name  because  it  contains  that  of 
the  anatomical  landmark  the  relations  to  which  form  the  basis  of  the 
classification. 

The  injury  may  be  produced  by  direct  violence  received  upon  the 
outer  aspect  of  the  shoulder  or  by  hyperabduction  of  the  arm.  The 
essential  causative  feature  of  the  variety,  as  compared  with  the  sub- 
coracoid,  is  that  the  action  of  the  original  violence  is  prolonged,  or  that 
the  secondary  cause  exaggerates  the  secondary  displacement  upward  and 
inward.  After  a  primary  displacement  forward  and  downward  by  abduc- 
tion of  the  limb,  anything  that  forcibly  presses  or  draws  the  arm  inward, 
such  as  pressure  inward  against  the  elbow,  or  the  contraction  of  the 
deltoid  and  pectoralis  major,  may  effect  this  displacement  if  the  head 
of  the  bone  has  passed  under  the  subscapularis,  or  if  this  muscle  has 
been  sufficiently  torn.  The  head  of  the  humerus  lies  against  the  wall 
of  the  chest,  or  rather  against  the  serratus  magnus,  on  one  side,  and 
against  the  costal  surface  of  the  neck  of  the  scapula  on  the  other.  The 
subscapularis  usually  is  widely  torn;  in  McNamara's  case,  quoted  by 
Malgaigne,*  it  was  untorn,  and  the  head  of  the  humerus  had  stripped 
it  away  from  the  scapula  and  had  risen  above  its  upper  border,  lying 
against  the  root  of  the  coracoid  process.  No  muscle  or  tendon  was 
torn.  In  one  of  my  own  the  head  of  the  bone  had  passed  beneath  and 
entirely  to  the  inner  side  of  the  subscapularis. 

The  capsule  is  extensively  torn,  and  the  greater  tuberosity  usually 
broken  off  in  whole  or  in  part  and  lying  in  the  glenoid  fossa. 

The  head  of  the  humerus  passes  behind  the  muscles  arising  from  the 
coracoid  process  (in  one  recorded  case,  lloser^s,*  in  front  of  the  coraco- 
brachialis  aud  biceps  and  behind  the  pectoralis  minor)  and  occasionally 

1  Malgaigne :  Loc.  cit.,  p.  525. 

2  Roser:  Arch,  fur  phys.  Hellkunde,  1844.  p.  5S2.    The  dislocation  bad  lasted  for  seven  years, 
and  many  attempts  had  been  made  to  reduce  it. 
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is  partlv  tnterpoeed  between  the  ooatiguooB  borders  of  the  deltoid  and 
pectoralis  major,  being  then  subcutaneous.  It  maj  lie  immediately 
under  or  a  little  behind  the  clavicle,  in  one  case  (Merer)  it  even  pro- 
jected above  and  behind  it,  and  it  has  nsnallj  been  found  rotated  inward. 

The  long  tendon  of  the  biceps  is  broken,  or  displaced  across  and 
beyond  the  fractured  surbce  left  by  the  avulsion  of  the  greater  tuber- 
osity. 

The  main  vessels  and  nerves  lie  rather  behind  the  head  than  between 
it  and  the  wall  of  the  chest. 


lutracunii.'old  iltslocallOD. 


Symptoms.  The  attitude  of  the  piitient  and  the  general  appearance 
of  the  Hhouldcr  are  the  same  as  in  the  subi^racoid  variety;  the  detmls 
differ  mainly  in  degree,  some  being  less,  otliers  more,  marked.  The 
flattening  of  the  shoulder  is  greater,  as  is  also,  in  some  cases,  the  ful- 
ness of  the  subclavicular  fossa,  but  this  fulness  is  nearer  the  median 
line.  The  elbow  may  lie  near  the  side,  oven  in  contact  with  it;  the 
axis  of  the  arm  prolonged  u)>ward  in  front  passes  well  to  the  inner 
side  of  the  coracoid  ]>rocess.  The  fingers  cannot  be  jiassed  between 
the  head  of  the  hiiraenia  and  the  chost-wall,  consequently  only  the 
shaft  and  lower  portion  of  the  head  can  be  felt  through  the  axilla;  but, 
on  the  other  hand,  the  lower  anterii)r  edji<'  of  the  glenoid  fossa  and  the 
neck  of  the  scapula  con  sometimes  be  felt  bcliiod  the  shaft. 
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Abduction  of  the  limb  is  not  always  easy,  and  is  effected  by  eleva- 
tion of  the  scapula  rather  than  by  movement  of  the  humerus  upon  it. 
Differences  in  length,  when  the  arm  is  dependent,  are  less  constant 
and  marked  than  in  the  preceding  variety,  but  if  the  arm  can  be 
abducted  upon  the  scapula  the  shortening  is  then  greater. 

The  dislocation  can  be  transformed  into  a  subcoracoid  by  traction 
downward  and  outward. 

Occasionally^  the  dislocated  arm  is  fixed  in  the  position  of  complete 
horizontal  abduction  (Fig.  263).     Such  are  doubtless  cases  in  wnich 

FlO.  263. 


Intracoracoid  dislocation,  with  arm  fixed  in  horizontal  abducUon.    (Bardenheubr.) 

the  head  has  left  the  socket  at  a  low  point  while  the  arm  was  widely 
abducted.  (See  Subglenoid  Dislocations  and  Luxatio  eredOy  Chapter 
XLIII.) 

Treatment  of  Anterior  Dislocations. 

(See,  also,  Chapter  XXXIII.) 

Obstacles  to  the  return  of  the  head  of  the  humerus  to  its  socket  may 
be  created  by  the  tension  of  portions  of  the  capsule  which  oppose  its 
movement  toward  the  socket,  except  in  certain  attitudes  of  the  limb, 
by  the  approximation  of  the  sides  of  the  rent  in  the  capsule  through 
which  it  has  passed,  by  the  interposition  of  portions  of  the  capsule  or 
of  the  tendon  of  the  biceps,  by  its  engagement  behind  the  edge  of  the 
glenoid  cavity  or  the  coracoid  process,  by  the  contraction  or  rigidity  of 
the  muscles  and  the  swelling  of  the  soft  parts,  and  exceptionally  by 
the  interposition  of  the  tendon  of  the  subscapularis  (sec  above).  Those 
which  are  most  frequently  concerned  are  the  opposition  of  the  anterior 
portion  of  the  capsule  and  the  contraction  of  the  muscles. 

If  the  portion  of  the  capsule  which  extends  from  the  base  of  the 
coracoid  process  and  the  outer,  or  posterior,  edge  of  the  glenoid  fossa 
to  the  greater  tuberosity  and  posterior  portion  of  the  humerus,  includ- 
ing the  eoraco-humeral  ligament,  remains  untorn,  it  is  stretched  down- 
ward and  forward  across  the  glenoid  fossa,  and,  being  drawn  tight  by 
tlie  weight  of  the  elbow,  it  holds  the  head  of  the  humerus  against  the 

1  Bardenheuer :  Deutsche  Chirurgie,  Lief.  63  a,  p.  317. 
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scapala.  Tf  now  the  elbow  is  raised,  the  capsule  is  therdby  rdsxed, 
and  the  abducted  limb  can  be  easily  drawn  outward. 

If  the  capsule  is  so  freely  torn  away  from  the  humerus  on  the  ooter 
side  that  it  falls  down  between  it  and  the  glenoid  foesa,  it  cannot  be 
lifted  out  of  the  way  by  manipulation  of  the  arm,  because  its  sepantion 
is  so  complete  that  it  is  no  longer  affected  by  the  position  given  to  the 
latter.  It  may,  perhaps,  be  pushed  out  of  the  way  by  die  retnming 
bone,  but  that  is  a  matter  of  chance  rather  than  of  skill.  Probably, 
full  abduction  of  the  arm  followed  by  traction  would  be  most  likely  to 
accomplish  the  object  under  such  circumstances. 

Dislocation  and  interposition  of  the  tendon  of  the  long  head  of  the 
biceps  occurs  only  with  avulsion  of  the  greater  tuberosity,  and  not 
always  then,  for  it  may,  instead,  be  ruptur^.  Even  when  mterposed, 
the  tendon  may  be  fairly  expected  to  have  preserved  its  relations  with 
the  lower  part  of  ihe  bicipital  groove  and  sheath,  and  conseqaently  to 
be  still  somewhat  under  control  by  the  humerus.  By  elevating  the 
arm  and  flexins  the  elbow  it  will  be  relaxed  and  raised  towara  the 
upper  part  of  the  joint,  leaving  space  below  for  the  head  of  the  bone 
to  pass  back  under  it 

Abduction  of  the  arm  and  external  rotation  are,  then,  the  means  by 
which  the  most  common  obstacles  created  by  the  capsule  are  to  be 
avoided. 

The  muscles  oppose  reduction  by  their  contraction  excited  by  pain 
or  the  fear  of  pain;  this  can  sometimes  he  avoided  by  taking  the  patient 
unawares,  or  by  fatiguing  the  muscles,  and  always  by  anaesthesia.  A 
certain  anxiety  connected  with  resort  to  the  aid  of  anaesthesia  has  arisen 
from  the  fact  that  a  disproportionate  number  of  deaths  caused  by  chloro- 
form have  occurred  in  tne  reduction  of  dislocations  (see  p.  451),  but  I  am 
not  aware  that  death  has  ever  followed  the  use  of  ether  under  such  cir- 
cumstances. There  are  many  reasons  why  reduction  should  be  made, 
when  conveniently  practicable,  without  its  aid,  but  I  never  hesitate  to 
avail  myself  of  the  aid  of  ether  in  preference  to  the  employment  of 
long-continued,  forcible,  or  painful  traction,  even  in  recent  cases.  In 
those  of  long  standing  in  which  adhesions  must  be  broken,  the  capsule 
retorn,  and  the  shortened  muscles  elongated,  it  is  indispensable. 

Reduction  in  recent  cases  is  usually  easy,  and  it  has  been  safely 
accomplished  after  the  lapse  of  many  weeks  and  even  months.  It  is 
impossible  to  fix  a  period  after  which  reduction  by  traction  should  no 
longer  be  attempted;  each  case  must  be  judged  by  itself.  Serious,  even 
fatal,  accidents  have  followed  the  attempt  so  often  that  the  surgeon  is 
fully  justified  in  advising  abstention  on  the  ground  that  the  risk  is  too 
great  to  be  taken.  Personally,  I  ])refor  in  a  doubtful  case  to  expose 
the  joint  by  incision  and  liberate  the  head  of  the  humerus  with  the 
knife,  rather  than  seek  blindly  to  break  up  the  adhesions  by  rotation 
and  traction.     (See  Chapter  XXXIII.) 

In  all  the  methods  in  which  forcible  traction  is  made  upon  the  arm 
succass  depends  largely  upon  eflBcicnt  fixation  of  the  scapula.  When 
the  traction  is  made  by  specially  constructed  apparatus  the  coimter- 
ex tension  is  effected  by  a  ring  or  crutch  arranged  to  bear  against  the 
scapula,  but  when  it  is  made  by  the  hands  of  assistants  the  scapula 
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may  be  fixed  by  a  split  band  through  which  the  arm  is  passed.  In 
some  cases  in  which  only  moderate  traction  is  made  a  simple  band 
about  the  chest  is  sufficient,  or  the  pressure  of  the  surgeon^ s  foot  or 
hand  against  the  side  of  the  chest  or  the  acromion. 

Direct  Reposition.  This  method,  the  use  of  which  can  be  traced 
back  to  the  time  of  Avicenna,  has  been  of  late  especially  recommended 
by  Richet  and  Von  Pitha.  It  is  often  successful  in  recent  cases  in 
which  the  displacement  and  muscular  contraction  are  not  great,  and 
especially  when  aided  by  anaesthesia.  The  arm,  somewhat  abducted, 
is  supported  by  the  side,  and  the  surgeon,  placing  his  fingers  in  the 
axilla  on  the  under  and  inner  side  of  the  head  of  the  humerus,  and 
his  thumbs  upon  the  acromion,  seeks  to  press  the  bone  directly  into 
place.  Or  the  position  of  the  hands  may  be  reversed,  the  thumbs 
being  placed  in  tne  axilla  and  the  fingers  upon  the  acromion.  Or,  the 
patient  being  seated,  the  surgeon  supports  the  flexed  elbow  upon  his  own 
forearm,  gets  his  fingers  around  the  head  of  the  humerus  in  the  axilla, 
and  presses  it  toward  the  glenoid  cavity  while  he  steadies  the  scapula 
with  the  other  hand. 

Traction  Downward  and  Outward  with  Ooaptation.  In  its  simplest 
form,  one  that  is  successful  in  a  large  proportion  of  cases,  especially 
with  the  aid  of  anaesthesia,  the  method  is  practised  as  follows  :  The 
patient  is  placed  upon  a  bed  and  counter-extension  is  provided  by  a 
band  passed  around  his  chest  and  made  fast  to  a  support  on  the 
sound  side.  If  anaesthesia  is  used  the  weight  of  the  body  is  usually 
sufficient  for  counter-extension,  and  this  band  can  be  dispensed  with. 
The  surgeon  grasps  the  arm  above  the  elbow  and  pulls  steadily  down- 
ward and  outward  at  first,  and  then  slowly  changes  the  direction  by 
increasing  the  abduction  until  the  arm  is  nearly  or  quite  at  right  angles 
with  the  body,  while,  at  the  same  time,  he  rotates  the  arm  outward. 
Or  the  traction  is  made  by  an  assistant,  and  the  surgeon,  standing 
beside  the  patient,  watches  the  movement  of  the  head  of  the  humerus, 
and  when  it  has  approached  the  joint  he  presses  it  upward  into  place 
with  his  fingers  or  thumb,  making  counter-pressure  on  the  acromion. 

If  anaesthesia  is  not  used,  or  if  more  force  is  used,  the  scapula  may 
be  fixed  by  bands  passing  over  and  under  the  shoulder  or  by  pressure 
against  the  edge  of  the  acromion.  Or  the  patient  can  be  laid  on  his 
back  on  the  floor,  and  the  surgeon  seated  beside  him  places  his  foot 
against  the  side  of  the  chest  or  the  edge  of  the  acromion  and  draws  the 
arm  directly  outward. 

It  is  desirable  that  the  elbow  shall  be  kept  partly  flexed  to  relax  the 
biceps,  and  also,  if  the  surgeon  himself  is  making  traction,  to  enable 
him  to  rotate  the  limb  inward  when  the  head  has  been  brought  close 
to  its  socket,  since  this  manoeuvre  is  sometimes  an  efficient  substitute 
for  direct  pressure  upon  the  head. 

An  excellent  modification  in  cases  in  which  it  is  desired  to  avoid  the 
use  of  an  anaesthetic  is  the  substitution  of  continuous  traction  by  India- 
rubber  or  a  weight  and  pulley,  as  described  on  page  433. 

Another  is  the  so-called  ^ ^ pendel-methodey"  which  occupies  a  position 
intermediate  between  this  and  the  following  method,  hyper-elevation 
of  the  arm,  and  in  which  the  weight  of  the  patient^ s  body  is  used  to 
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make  the  traction.  The  patient  is  laid  upon  the  floor  on  the  soimd 
side^  and  an  assistant,  standing  upon  a  stool^  grasps  the  dislocated  arm 
and  lifts  the  shoulders  from  the  floor  while  the  surgeon  presses  the 
head  of  the  bone  toward  its  socket.  If  a  greater  weight  is  needed 
another  assistant  raises  the  feet  so  that  the  body  is  wholly  off  the  floors 
or  presses  downward  against  the  side  of  the  chest  It  a  sufficiently 
robust  assistant  is  not  at  hand^  or  if  the  effort  is  to  be  prolonged,  the 
suspension  may  be  made  by  means  of  a  rope  attached  to  the  arm  above 
the  elbow.  Bardenheuer  says  that  Simon  reduced  by  this  means  a 
dislocation  that  had  existed  for  a  year  and  three-quarters. 

Traction  Upward.  In  this  method  the  arm  is  raised  beside  the  head 
and  drawn  upon  while  counter-extension  is  made  by  the  hand  or 
foot  upon  the  top  of  the  shoulder.  Duplay^  following  Malgaigne, 
speaks  of  it  in  rather  exaggerated  terms  as  the  only  rational  method, 
because  it  relaxes  all  the  muscles.  The  difference  between  it  and  trac- 
tion at  right  angles  to  the  body  is  more  apparent  than  real,  because  the 
further  elevation  of  the  arm  is  effected  by  a  change  in  the  position  of 
die  scapula  upon  the  chest,  without  change  in  its  relations  to  the 
humerus.  The  method,  which  was  known  to  Celsus  and  practised  by 
Brunus  in  the  thirteenth  century,  was  extensively  used  in  England  in 
the  last  century,  but  is  more  particularly  connected  with  the  name  of 
Mothe  in  France,  and  of  Kluge  in  Grermany.  Malgaigne  says  that 
he  himself  reinvented  it  for  the  fourth  or  fifth  time  in  1828  as  the 
result  of  experiments  upon  the  cadaver.  It  has  commonly  been  com- 
bined in  practice  with  some  form  of  the  method  next  to  be  described, 
the  bascule  of  the  French  and  Grerman  authors,  that  in  which  the  head 
of  the  bone  is  pressed  outward  by  placing  a  fulcrum  high  up  in  the 
axilla  and  then  swinging  the  elbow  in  toward  the  body,  and  has  also 
been  frequently  supplemented  with  external,  followed  by  internal, 
rotation. 

In  its  simplest  form,  as  described  by  Bransby  Cooper,  the  patient  is 
placed  upon  his  hack  on  the  bed  or  table,  and  tiie  surgeon  sitting  beside 
his  head  draws  the  dislocated  arm  upward  with  one  hand  and  fixes  the 
scapula  with  the  other;  the  counter-extension  may  be  aided  by  a  long 
bandage  or  towel  passing  over  the  shoulder  and  fixed  by  both  ends  to 
the  foot  of  the  becl.  After  reduction  has  taken  place,  and  while  the 
arm  is  being  lowered,  the  head  of  the  humerus  should  be  held  in  place 
by  direct  pressure  upon  it. 

Malgaigne' s  plan,  when  more  force  was  needed,  was  to  rest  the 
patient  on  the  floor,  and  lift  the  arm  directly  upward  with  both  hands, 
counter-extension  being  made  by  the  weight  of  the  body  and  aided,  if 
necessary,  by  pressure  made  upon  the  acromion  by  an  assistant.  If 
this  failed  and  he  wished  to  try  more  force  before  resorting  to  the 
bascule^  he  made  the  patient  stand  beside  a  door  and  raised  the  arm  to 
a  vertical  position  by  means  of  a  strong  baud  made  fast  at  the  wrist  or 
elbow  and  ciirried  over  the  top  of  tlie  door;  then  tiie  patient  was 
directed  to  bend  his  knees  until  tiie  weight  of  his  body  should  be 
entirely  supported  by  the  dislocated  arm,  and,  in  addition,  the  surgeon 
contributed  his  own  weight  by  elasping  his  hands  over  the  patient's 
acromion  and  kneeling  beside  him.     The  addition,  as  proposed  by 
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Laoour^  in  1847,  of  external  and  internal  rotation  to  the  vertical  trac- 
tion, has  added  to  its  efficiency. 

The  chief  objection  to  this  method  is  that  mentioned  in  connection 
with  the  preceding  one,  that  of  the  risk  of  injuring  the  main  vessels 
in  the  axilla  by  unduly  stretching  them  around  the  head  of  the 
humerus,  and  it  is  even  greater  here  because  the  elevation,  or  abduc- 
tion, is  made  without  preliminary  traction  to  bring  the  head  nearer  the 
socket. 

Another  objection  is  that  it  is  likely  to  increase  the  laceration  of  the 
capsule  and  of  the  subscapularis  and  thereby  promote  recurrence  of  the 
dislocation. 

Traction  with  Leverage.  This  method  differs  from  that  of  traction 
downward  and  outward  in  the  addition,  or  the  substitution  for  direct 
coaptative  pressure  by  the  hands,  of  a  leverage  movement  in  which 
the  head  of  the  bone  is  forced  outward  bv  the  adduction  of  the  limb 
over  a  fulcrum  placed  in  the  axilla.  The  fulcrum  is  usually  the 
closed  fist  or  the  heel. 

When  the  hand  is  used  traction  is  made  outward  and  downward  by 
an  assistant,  and  when  the  head  of  the  bone  has  been  moved  sufficiently 
far  the  surgeon  places  his  closed  fist  well  up  in  the  axilla,  and  the 
assistant,  still  maintaining  the  traction,  swings  the  arm  toward  the  side 
(adduction),  sometimes  combining  with  it  moderate  rotation. 

The  Heel  in  the  Axilla.  This  method,  generally  known  as  Sir  Astley 
Cooper's,  but  really  dating  back  to  the  time  of  Hippocrates,  was  in 
very  general  use  in  England  and  America  until  quite  recently.  It  is 
unfortunately  responsible  for  not  a  few  more  or  less  serious  injuries  to 
the  bloodvessels  and  nerves  of  the  axilla. 

The  patient  is  placed  upon  his  back  on  a  bed  or  sofa  and  a  towel  or 
stout  bandage  made  fast  to  the  arm  above  the  elbow.  The  surgeon, 
facing  him,  seats  himself  upon  the  side  of  the  bed  and  places  the  heel 
of  one  foot,  from  which  the  shoe  has  been  removed,  well  up  in  the 
axilla  against  the  head  of  the  humerus  and  then  makes  traction  down- 
ward upon  the  towel  and  maintains  it  until  the  bone  is  felt  to  slip  into 
place.  Remembering  that  under  these  conditions  traction  upon  the 
humerus  is  directly  transmitted  to  the  scapula  through  the  already 
tense  capsule,  it  seems  probable  that  the  method  owes  its  efficiency  to 
the  action  of  the  heel  as  a  wedge,  which  by  being  forced  in  between 
the  thorax  and  the  humerus  presses  the  latter  directly  outward.  If 
the  traction  is  made  at  first  in  a  direction  inclined  away  from  the  body, 
and  then  brought  more  nearly  parallel  to  it,  the  mechanical  effect  is 
the  same  as  when  the  fist  is  used  as  above  described. 

It  may  be  proper  to  employ  this  method  if  no  more  force  is  used 
than  can  be  exerted  by  the  surgeon  himself,  although  accidents  have 
happened  even  under  such  circumstances,  but  it  is  certainly  dangerous 
and  improper  to  employ  it  with  the  pulleys  or  assistants,  and  still  more 
so  to  substitute  an  iron  plug  for  the  heel  as  recommended  and  prac- 
tised by  Skey.  The  large  vessels  and  nerves  lie  upon  the  inner  side 
of  the  head  of  the  humerus  and  are  exposed  to  be  compressed  between 

1  Lacour :  M^m.  de  Chimrgie,  1847.  toI.  i.  p.  387. 
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it  and  the  heel  and  thus  directly  bruised  or  so  held  bst  that  thej  may 
be  overstretched  and  torn  as  their  distal  portions  are  drawn  downmid 
in  the  sliding  of  the  soft  parts  of  the  arm  toward  the  elbow. 

FordUe  Tnustlon.  If  more  forcible  traction  is  needed  than  on  be 
made  in  the  methods  already  described,  resort  should  be  had  to  the 
pulleys  or  specially  confitnioted  apparatus.  The  pulleys  are  made  Cut 
to  the  arm  above  the  elbow  by  a  broad  leather  band  buckled  ti^tly 
around  it  or  by  a  strap  or  band  made  fast  by  several  turns  of  a  wet 
bandage;  it  is  necessary  to  secure  it  tightly  to  the  arm,  for  this  does 
not  iaorease  the  bruising  caused  by  the  traction,  and  if  it  should  slip 
the  soft  parts  might  be  seriouBly  torn.  As  a  further  precaution 
against  slipping  the  forearm  should  be  bandaged  and  the  elbow  fixed 
at  a  right  angle.  It  is  also  advisable  to  interpose  a  dynamometer 
between  the  pulleys  and  the  limb  to  indicate  the  amount  of  force  that 
is  being  employed,  and  a  pair  of  "  liberation  foroeps"  to  allow  the 
traction  to  be  suddenly  relaxed  and  the  position  of  the  arm  ohanged. 
(Fig.  264.) 


Reduction  wUh  the  pnltori ;  4,  driumometer :  I 


"  liberation  (broeju."    (DoPLiT.) 


The  special  instruments,  of  which  the  most  elaborate  and  ingenious 
are  made  in  France,  are,  in  the  main,  modifications  of  the  "  adjuster" 
invented  by  Dr.  Jarvis,  of  Portland,  Connecticut.  They  consist  of 
two  bars  movable  upon  each  other  by  a  rack  and  pinioD,  one  of  which 
is  made  fast  by  a  leather  bracelet  to  the  lower  part  of  the  arm,  and  the 
other  to  a  ring  or  crutch  that  fits  against  the  scapula.  A  dynamom- 
eter indicates  the  force  exerted,  and  a  catch  sets  it  instantly  free  at 
will.  The  instruments  are  expensive,  the  occasions  for  their  use  are 
rare,  and  the  method  is  dangerous. 

Bednctdon  by  Manipulation.  (Rotation.)  It  has  been  already  men- 
tioned that  rotation  of  the  arm  has  long  been  nsed  in  connection 
with  the  various  methods  of  extension  to  effect  reduction,  and  it  also 
appears  that  from  time  to  time  men  hnve  sought  to  reduce,  and  some- 
times with  success,  by  moving  the  limb  in  various  directions  without 
the  aid  of  much  traction,  but  it  is  only  within  the  present  century  that 
methods  of  manipulation  founded  upon  a  correct  appreciation  of  the 
obstacles  and  of  the  means  by  which  thoy  may  l)e  overcame  have  been 
devised  and  practised  with  intelligence  and  success.  Rotation  inward 
was  long  employed  as  the  final  manceuvre  to  turn  the  head  of  the  bone 
into  the  socket  after  it  had  been  brought  opposite  it  by  traction,  and  it 
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till  constitutes  the  fiual  step  in  the  pure  manipulative  method.  Exter- 
nal rotation  during  traction  was  first  employed  under  the  influence  of 
various  ideas  concerning  the  part  taken  by  the  muscles  in  opposing  the 
return  of  the  bone,  or  to  dislodge  the  head  from  its  position  behind  the 
lip  of  the  glenoid  fossa;  then,  in  the  light  of  more  accurate  knowledge 
of  the  influence  of  the  uDtorn  portion  of  the  capsule,  it  became  the  first 
step  in  tlie  methods  of  reduction  without  traction. 

Of  these  methods  the  one  that  is  most  highly  esteemed  and  generally 

firactised  ia  that  recommended  by  Prof,  Kocher,'  of  Bern.  The  fof- 
uwing  description  is  taken  from  one  given  at  the  Surreal  Congress  in 
London,  and  published  by  his  pupil  Oeppi  in  the  Revue  de  Ohirurgie, 
1882,  p.  831.  "  In  the  subcoracoid  dislocation  the  posterior  portion 
of  the  capsule  and  the  tendons  of  the  posterior  scapular  muscles  which 
cover  and  strengthen  it  are  untorn  and  are  stretched  over  the  glenoid 
fossa.  The  inferior  portion  of  the  capsule  which  forms  the  lower  border 
of  the  rent  is  also  very  tense.  But  the  tension  is  greatest  at  the 
upper  part  of  the  capsule,  and  especially  between  the  long  tendon  of 
the  biceps  and  the  upper  border  of  the  subscapularis,  where  it  is 
reinforcm  by  the  fibres  of  the  coraco-humeral  ligament    This  portion 


of  the  capsule  is  twisted  in  the  dislocation,  and  stretched  in  the  form 
of  a  solid  cord.  If  now  the  humerus  is  rotated  externally  until  the 
flexed  forearm  is  turned  directly  outward,  this  cord  will  be  at  the  same 
time  rotated  outwanl,  the  posterior  ]»art  of  the  capsule  will  be  widely 
removed  from  the  fossa,  and  the  rent  in  the  capsule  will  gape;  but  the 
head  of  the  humerus  will  still  remain  solidly  fixed  against  the  anterior 
edge  of  tlie  glenoid  fossa  because  the  upper  and  lower  portions  of  the 
capsule  have  not  been  relaxed  by  this  movement.  It  is  only  when 
the  elbow  is  carried  forward  and  raised  iu  the  sagittal  plane,  wnile  the 
arm  is  still  held  in  external  rotation,  that  the  upper  part  of  the  capsule 
is  seen  to  relax,  and  the  head  of  the  humerus,  tlianks  to  the  tension  of 

I  Kocher:  Berlin,  kiln.  Wocbeiuehrlft,  ISTO,  N'o.  9,  and  Voile nunii'i  Sun mlung  kiln.  Vortrtge, 
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inDer  side  of  its  head  to  prevent  it  from  slipping  back  into  the  poritioa 
from  which  it  had  been  removed  by  the  outward  rotation.  The  method 
is  fovorablj  spoken  of  by  several  of  the  later  German  writersy  and  is 
thought  to  be  especially  useful  in  rupturing  the  adhesions  of  old  dislo- 
cations without  the  risk  of  injury  to  the  vessels  or  nerves. 

Circumduction^  sometimes  known  as  Heine's  method,  in  whioh|  alto 
fixation  of  the  scapula  as  for  traction^  the  arm  is  slowly  abducted,  raised 
to  the  side  of  the  head,  inclined  slightly  backward,  and  then  brought 
forward  and  downward  across  the  face  and  chest,  has  been  recom- 
mended and  used  in  old  dislocations;  it  is  undoubtedly  efficient  in 
breaking  up  the  adhesions,  but  it  is  a  rough,  uncertain,  and  dangeroos 
plan,  and  snould  be  coudenmed. 

To  recapitulate,  the  treatment  of  a  recent  anterior  dislocation  of 
average  displacement  may  be  thus  summed  up :  Kocher's  method  may 
first  w  tried;  if  that  fails,  traction  downwani  and  outward  should  be 
tried,  the  elbow  not  being  raised  higher  than  the  shoulder,  combined 
with  direct  pressure  upon  the  head,  or  followed  by  adduction  over  the 
fist  in  the  axilla.  If  these  also  fail,  the  patient  should  be  etheri^, 
and  the  attempts  repeated.  When  those  rare  conditions  are  present 
which  make  rcKluction  otherwise  impossible— interposition  of  capsule 
or  tendon  of  biceps  or  subscapularis — an  open  arthrotomy  is  justinable 
if  it  can  be  done  with  proper  precautions  aeainst  infection. 

In  older  dislocations  the  same  plan  should  be  followed,  and  resort 
should  be  had  to  forcible  traction  only  after  other  measures  have  failed. 

The  signs  of  a  successful  reduction  are  the  sound  that  is  usually 
heard  when  the  bone  slips  into  place,  the  restoration  of  form  and  func- 
tion, and  the  diminution  or  cessation  of  pain.  The  sound  is  not  always 
heard,  and,  on  the  other  band,  a  similar  sound  may  be  caused  by  the 
rupture  of  adhesions  or  by  the  slipping  of  the  bones  upon  each  other. 
Complete  restoration  of  form  is  the  best  evidence;  this  is  to  be  deter- 
mined by  an  examination  similar  to  that  employed  in  making  the 
diagnosis  of  a  dislocation  and  by  attention  to  the  same  si^ns.  The 
reduction  may  be  incomplete  because  of  the  interposition  oi  a  portion 
of  the  capsule,  or  because  of  the  presence  of  tissues  of  new  formation 
in  the  glenoid  cavity.  This  incompleteness  is  shown  by  the  abnormal 
projection  forward  of  the  head  of  the  humerus  under  the  acromion. 

After-treatment. 

After  reduction  has  been  obtained  it  is  highly  desirable  that  the 
arm  should  be  immobilized  for  two  or  three  weeks  in  a  position 
that  will  favor  the  speedy  repair  of  the  lacerations  of  the  capsule, 
tendons,  and  muscles;  otherwise  the  joint  may  remain  in  a  con- 
dition that  favors  recurrence,  and  the  patient  may  suffer  much  in- 
convenience or  even  disability  in  consequence.  As  the  rent  in  the 
capsule  is  on  the  inner  side,  and  as  its  edges  are  separated  by  external 
rotation  of  the  limb,  the  head  of  the  humerus  should  be  directed 
toward  tiie  outer  side  (adduction  of  the  ell)ow)  and  the  arm  should  be 
kept  rotiited  inward.  Tliese  two  indications  are  met  by  binding  the 
limb  to  the  body  with  the  hand  resting  just  below  the  opposite  clavicle. 
Fixation  may  be  made  by  a  silicate-of-soda  or  plaster-of-Paris  dressing 
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or  even  by  simple  bandages^  but  the  most  convenient  and  effective 
dressing  is  a  strip  of  adhesive  plaster  arranged  as  follows :  beginning 
in  front  at  the  clavicle  it  is  carried  over  the  shoulder  and  down  the 
back  of  the  arm,  then  under  the  elbow  to  the  back  of  the  forearm,  and 
along  the  latter  and  the  back  of  the  hand  to  and  over  the  top  of  the 
opposite  shoulder.     A  small  pad  of  absorbent  cotton  or  lint  should  be 

f  laced  in  the  axilla  and  between  surfaces  of  skin  that  are  in  contact. 
f  the  patient  is  unruly  a  second  band  may  be  placed  circularly  about 
the  body  and  lower  part  of  the  arm.  This  dressing  should  be  retained 
for  two  or  three  weeks,  and  the  arm  carried  in  a  sling  for  a  fortnight 
longer.  If  passive  motion  is  made,  abduction  and  external  rotation 
should  be  avoided. 

For  complications,  accidents,  prognosis,  and  the  treatment  of  old 
dislocations,  see  Chapter  XLIV. 


CHAPTER    XLIII. 

DISLOCATIONS  OF  THE  SHOULDER.— (Co.vriNLi ED.) 

DOWNWAED  DISLOCATIONS. 

].  Subglenoid. 
Usher  this  title  are  here  included  those  rare  cases  in  which  the 
bead  of  the  humerus  is  displaced  directly  downward  upon  the  tendon 
of  the  long  head  of  the  triceps,  and  those  more  frequent  ones  in  which 
it  is  engaged  under  the  lower  and  iuoer  edge  of  the  glenoid  cavity, 
and  rests  against  the  flattened  upper  portion  of  the  axillary  border  of 
the  i^capula  on  the  inner  side  of 
^'°  ^^'  the  tendou  of  the  trioepe.     As 

explained  in  connection  with 
the  classification  given  id  the 
preceding  chapter,  the  name  is 
here  restricted  to  a  portion  of 
those  cases  which  are  termed 
subgleuoid  by  most  English 
and  American  anthore,  to  those, 
namely,  in  which  the  head  of 
the  bone  is  low  in  the  axilU. 
By  some  the  terra  is  still  further 
restricted  in  use,  and  is  applied 
only  to  the  first  of  the  two 
forms  above  mentioned,  those 
in  which  the  Iiead  is  displaced 
directly  downward  upon  the 
tendon  of  tile  triceps.  Although 
it  is  denied  by  some  on  theo- 
retical grounds  that  this  form 
can  exist,  yet  it  must  be  ad- 
mitted not  only  as  possible,  but  as  having  been  actually  observed,  on 
the  evidence  of  several  observers  who  fully  understood  the  point  in 
dispute.  Von  Pitha  (quoted  by  Bardeuheuer)  says  that  he  liad  seen 
it  only  in  cases  in  which  he  had  the  opportnuity  to  examine  the -patient 
immediately  after  the  accident,  and  biBfore  any  movements  had  been 
communicated  to  the  limb  or  attempts  made  to  reduce.  He  believes 
that  the  head  can  be  easily  displaced  from  its  new  position,  and  mo\'ed 
upward  and  forward,  the  dislocation  being  thus  transformed  into  a  8ul> 
coracoid,  by  involuntary  or  communicated  movements  of  the  arm,  or 
even  by  muscular  action.  Tillaux'  observed  this  transformation  in  a 
case  while  he  was  preparing  to  make  a  cast  of  the  limb. 

I  Tillaux :  Aut  topognpblque,  p.  S36. 
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Two  varieties,  representing  extreme  displacements,  and  characterized 
by  exceptional  symptoms,  the  luxaiio  erecta  and  the  aubiridpital  (?),  will 
be  separately  described. 

This  form  of  dislocation  was  studied  experimentally  by  Malle,* 
Goyrand,^  and  Panas.*  They  found  that  if  the  scapula  was  fixed  and 
tiie  arm  was  forcibly  elevated,  the  head  of  the  humerus  presented 
through  a  large  rent  in  the  capsule  between  the  subscapularis  and  the 
long  head  of  the  triceps,  and  that  if  the  arm  was  then  lowered  the 
head  would  often  return  to  its  socket,  but  that  if  it  was  twisted  out- 
ward while  being  lowered  the  dislocation  would  persist.  The  lower 
border  of  the  subscapularis  was  always  found  torn  and  its  untom  por- 
tion rested  upon  the  upper  surface  of  the  head;  and  Malle  claimed  that 
in  order  to  produce  the  dislocation  upon  the  cadaver  it  was  necessary 
to  divide  the  portion  of  the.  capsule  between  the  acromion  and  the 
lesser  tuberosity. 

The  cause,  with  the  single  exception  of  Desault^s  doubtful  case,  in 
which  the  injury  was  said  to  have  been  produced  by  a  fall  upon  the 
shoulder,  has  always  been  the  forcible  elevation  of  the  arm,  as  in  a  fall 
through  a  narrow  opening  or  upon  the  extended  elbow,  by  a  horse 
throwing  up  his  head  while  being  led  by  the  bridle,  or  as  in  Goyrand's 
case  of  a  woman  who,  having  fallen  to  the  ground,  had  her  arm  dislo- 
cated by  a  passer-by  who  sought  to  raise  her.  In  one  of  Tillaux's 
cases  a  young  girl  dislocated  her  shoulder  by  suddenly  raising  her  arm 
while  playing  at  raquettes. 

The  rent  in  the  capsule  in  the  specimens  produced  experimentally 
has  always  been  comparatively  small,  and  situated  in  the  lower  and 
inner  portion  between  the  triceps  and  the  subscapularis,  and  differs 
from  that  of  the  subcoracoid  form  in  not  extending  so  far  upward 
along  the  anterior  edge  of  the  glenoid  cavity.  In  a  specimen  presented 
by  Leroy*  to  the  Soci^t6  Anatomique  the  lesions  were  identical  with 
those  produced  experimentally.  The  upper  part  of  the  capsule,  includ- 
ing the  insertion  of  the  supraspinatus  and  infraspinatus  muscles,  was 
torn  away  from  the  humerus,  from  the  anterior  border  of  the  bicipital 
groove  to  the  tendon  of  the  teres  minor,  a  distance  of  four  centimetres; 
in  the  lower  portion  was  the  usual  rent,  two  and  three-quarters  inches 
long,  extending  from  the  tendon  of  the  teres  minor  inward  and  then 
upward  along  the  anterior  border  of  the  glenoid  cavity.  The  head  of 
the  humerus  lay  upon  the  axillary  border  of  the  scapula  one  inch  below 
the  anterior  border  of  the  coracoid  process,  the  limb  being  so  far  rotated 
outward  that  the  internal  epicondyle  was  directed  forward,  and  the 
greater  tuberosity  rested  against  the  anterior  lip  of  the  axillary  border 
and  the  adjoining  portion  of  the  neck  of  the  scapula.  The  subscapu- 
laris was  pusiied  upward  and  overlapped  the  head.  In  another  reported 
to  the  same  society  by  Bouygues,*  the  head  of  the  humerus  lay  below 
and  in  front  of  the  glenoid  fossa  and  beneath  the  untorn  subscapularis, 
the  anatomical  neck  resting  on  tiie  axillary  border  of  the  scapula  and 

1  Malle :  Bull,  de  I'Acad.  de  M6d.,  Parte,  1838,  vol.  ii.  p.  Ml. 

2  Goyrand  :  M«5m.  de  la  Soc.  de  Chir.,  1847,  vol.  1.  p.  21. 

^  Panas :  Diet,  de  NK>d.  et  Cbir.  pratiqaes,  art.  Epaule.  p.  462. 
*  Leroy  :  Bull  de  la  Soc.  Anatomique,  1844,  p.  102. 
^  Bouygues:  Ibid.,  1888,  p.  581. 
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the  lower  part  of  the  fibro-cartilagioous  rim;  tlie  upper  [lortiou  of  lite 
greatei  tuberosity  was  broken  otf. 

In  a  case  reported  by  Joasel'  of  eubglenoid  disloc-atioa  caused  by  a 
&I1  from  the  second  Btoiy  of  a  house,  in  which  death  followed  on  the 
second  day  in  consequence  of  an  associated  fracture  of  the  skull,  the 
following  conditions  were  found  :  The  subscapular  artery  was  entirely 
torn  across,  The  head  of  the  humerus  lay  betweeu  the  partly  torn  sub- 
acapularid  muscle  and  the  triceps  "  upou  the  triangular  surface  of  the 
lower  border  of  the  scapula  directly  below  the  glenoid  fossa."  The 
capealc  was  entirely  torn  from  the  humerus,  the  subscapularis  was 
poshed  upward,  the  edge  of  the  glenoid  fossa  was  a  little  broken  at  Its 
widest  part,  and  the  upi)er  and  middle  facets  of  the  greater  tuberosity 
were  broken  off,  the  line  of  fracture  running  into  and  opening  the 
bicipital  groove. 

In  8f-dillot's  case,  quoted  by  Malguigne  as  of  this  kind,  the  condi- 
tions ncre  quite  exceptional;  abduction  was  so  marked  that  the  arm 
was  held  almost  horizontal,  the  head  of  the  humerus  was  situated  half 
an  inch  below  the  glenoid  fossa,  resting  against  the  scapula,  but  &ho 
engaged  between  the  latissimus  <lorsi  and  teres  major  in  front  and  the 
trioeps  behind. 


Subglenotd  dUJocBtloa,    |From  a.  pbolognph. 


Apparently  the  failure  of  the  head  to  rise  as  usual  to  the  level  which 
would  make  the  dislocation  subcoracoid  is  due  to  the  resistance  of  the 
untorn  portion  of  the  capsule  on  the  iuner  side;  and  the  greater  abduc- 
tion of  the  limb  is  due  to  this  retention  of  the  head  at  a  lower  level, 

1  JBBsel :  Deulsclie  Zelaobrin  fUr  Chirnrgie,  1ST4,  vol.  It.  p.  IM. 
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for  the  untorn  outer  portion  prevents  the  shaft  from  sinking  unless  the 
head  correspondingly  rises. 

Symptoms.  The  flattening  of  the  outer  portion  of  the  shoulder,  the 
prominence  of  the  acromion,  and  the  abduction  of  the  elbow  are  all 
more  marked  than  in  the  subcoracoid  dislocation;  and  the  axis  of  the 
arm  prolonged  by  the  eye  in  front  passes  below  and  to  the  inner  side 
of  the  glenoid  cavity.  Measured  in  partial  abduction  from  the  acro- 
mion to  the  elbow,  the  arm  appears  longer  than  its  fellow,  and  this 
elongation  may  not  give  place  in  complete  horizontal  abduction  to  as 
mucli  shortening  as  is  found  in  the  subcoracoid  form.  The  head  of 
the  humerus  can  be  plainly  felt  in  the  axilla,  and  is  separated  from  the 
coracoid  process  by  an  interval  of  from  half  an  inch  to  an  inch. 

The  arm  is  widely  abducted,  and  is  usually  directed  forward  and 
rotated  outward,  and  the  elbow  cannot  be  brought  to  the  side;  the 
angle  made  by  the  flat  outline  of  the  deltoid  with  the  axis  of  the  shaft 
is  very  marked. 

The  differential  diagnosis  from  subcoracoid  dislocation  is  made  by 
recognition  of  the  position  of  the  head  below  the  glenoid  fossa;  the 
corroborative  symptoms  are  the  more  marked  flattening  of  the  deltoid 
and  the  wider  abduction  of  the  elbow. 

Treatment.  Theoretically,  the  position  of  the  head  below  the  glenoid 
fossa  suggests  that  traction  should  be  made  upward  and  outward,  the 
elbow  being  raised  above  the  shoulder,  and  this  plan  is  generally  recom- 
mended and  usually  successful.  The  objection  to  it  is  the  added  risk 
of  doing  injury  to  the  bloodvessels  in  the  axilla  by  overstretching  them 
around  the  head  of  the  humerus,  as  explained  in  the  preceding  chapter. 

It  is  prudent,  therefore,  that  a  trial  should  first  be  made  of  the 
method  of  direct  reposition  (p.  661),  and,  that  failing,  of  traction  in 
the  direction  of  the  arm  as  found,  or  with  a  little  more  abduction,  fol- 
lowed by  adduction  while  pressure  outward  and  upward  is  made  upon 
the  head  of  the  bone,  or  with  the  fist  in  the  axilla.  The  reader  is 
referred  to  the  preceding  chapter  for  the  details. 

2.  Luzatio  Erecta. 

This  striking  dislocation,  first  described  by  Middeldorpf,  and  his 
pupil  Scharm*  who  reported  the  former's  two  cases,  is  characterized 
by  the  marked  elevation  of  the  arm,  the  forearm  usually  resting  on 
the  top  of  the  head,  a  position  from  which  it  cannot  be  lowered  with- 
out causing  great  pain,  and  by  the  prominence  of  the  head  low  in  the 
axilla.  Besides  Middeldorpf  s  two  cases  I  have  met  with  the  descrip- 
tion or  mention  of  six  others  by  Busch,^  Panas,*  Lange,*  Alberti,* 
Hannson,^  and  Judd,^  and  a  reference  by  Bardenheuer,®  without 
details,  to  a  case  reported  by  Bertin  and  two  cases  reported  by  Meyer. 

The  only  opportunity  for  direct  examination  of  the  parts  was  fur- 

1  Middeldorpf:  CllDiqiie  Europ^nne,  18^.  vol.  ii.,  and  Scbann,  De  nova  hameri  luxationls 
specie.    Dissert.  Inaug.  Breslau.  1859  :  quoted  by  Albert!,  vide  infra. 

2  BuBch  :  Archiv  fUr  klin.  Chir.  1863.  vol.  iv.  p.  80. 

3  Punas :  Diet,  de  Med.  et  Chir.  pratiques,  art.  Epaule,  p.  405. 

*  Lange :  New  York  Medit^al  Record,  1879,  vol.  xvi.  p.  400. 

^  Albertl :  Deutsche  Zeitschrift  far  Chir..  1884,  vol.  xx.  p.  475. 

•  Haunson  :  Centbl   IQr  Chir..  1892,  p.  18. 

7  Judd :  New  York  Medical  Journal,  October  19,  1895.  •  Bardenheuer :  Loc.  cit.,  p.  808. 
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in  one  of  Middeldorpf's  cases;   the  patient's  right  i 

t  in  some  machinery  and  he  was  whirled  around,  receiving  in 

(1  to  the  dislocation  a  wound  of  the  deltoid ;  he  died  of  pviemia. 

g>«ater  tuberosity  had  been  torn  off,  remaining  attached  to  its 

»  muscles,  and  the  acromion  was  broken.     Scharm  produced  the 

ocation  five  times  upon  the  cadaver;  in  every  case  the  supraspina- 

t  and  infraspinatus  muscles  were  torn  away,  and  in  two  there  was 

al  mpttire  of  the  subsmpularis  and  pectoralie  major.     The  main 

jdvessels  and  nerves  were  nniiijured.     My  only  knowledge  of  Mid- 

idorpf's  eases  and  Scharm's  experiments  comes  from  the  brief  men- 

n  made  of  them  by  Ali>erti. 

,  Lange's  case,  in  whicli  the  dislocation  was  intracoracoid  rather 

>iLi  subglenoid,  differs  also  from  the  others  in  the  leas  complete  eleva- 

i  of  the  arm.     Bardenheuer'  says  that  in  his  experience,  covering 

nt  four  hundred  cases  of  dislocation  of  the  shoulder,  he  had  never 

LL-ountered  a  pure  luxatio  erecta,  but  he  had  met  with  two  cases  in 

hich  the  arm  was  abducted  beyond  a  right  angle  with  the  body.    Dr. 

uge'a  caae  might  properly  be  regarded  as  an  exceittional  form  of 

iracoraooid  dislocation  intermediate  between  the  usual  form  and  the 

ixatio  erecta. 

The  mechanism  appears  to  have  been  forcible  and  extreme  elevation 
of  the  arm,  combined  in  one  case(Alberti's)  with  a  blow  upon  the  arm 
ft-^m  above  downward,  and  the  elevated  position  after  disfocstioii  was 
inly  due  to  the  tension  of  the  anterior  soft  parts  created  by  the  shift- 
mg  of  the  centre  of  motion  to  a  point  so  far  below  the  glenoid  cavity. 
In  one  of  Meyer's  cases  mentioned  by  Bardenheuer,  a  woman  sixty- 
two  years  old,  it  is  said  that  the  dislocation  occurred  during  an  epileptic 
fit.  It  is  stated  also  that  in  one  of  the  cases  "  jiaralysis  of  the  brachial 
plexus"  persisted  sifter  reduction. 

The  nifthnd  nf  n.(iiii;tinn  a.l..,iti.'d  in  all  tlu>  .■;isfs  was  oleariy  tlie 
proper  one,  not  only  because  it  succeeded  but  also  because  it  corre- 
sponded to  the  anatomical  indications.  Traction  in  the  direction 
assumed  by  the  arm  drew  the  head  directly  back  toward  its  socket  by 
the  route  along  which  it  bad  escaped. 

3.  Snbtaicipital  Dialocation  (?). 

Our  knowledge  of  this  very  rare  form  is  limited  to  a  single  donbtfal 
caae  observed  clinically  by  Farabeuf,'  and  lo  subsequent  ezperimentB 
made  by  him  upon  the  cadaver.  As  the  luxatio  erecta  is  produced 
from  a  subglenoid  by  exaggerating  the  descent  of  the  head  of  the 
humerus,  so  the  subtricipital  is  said  to  be  produced  from  the  erecta  by 
a  consecutive  displacement  of  the  head  upward  and  backward,  at  first 
underneath  and  then  behind  and  above  the  long  tendon  of  the  triceps, 
a  displacement  effected  by  the  descent  of  the  elbow  in  front 

The  case  was  that  of  a  sailor  who  injured  his  shoulder  while  at  sea; 
five  weeks  later  he  landed  at  Bordeaux,  and,  attempts  made  tliere  to 
reduce  having  failed,  he  went  to  Paris.     The  arm  was  abducted  uid 

I  Bardenheuer:  Loc.  ell,  p.  303. 

>  Fanbeuf:  Bull.  delaSoc  dc  Cblnirgle,  1ST9,  p.  77S,  nnd  ISSS,  p.  HK. 
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carried  forward^  and  the  head  of  the  humerus  rested  on  the  back  of  the 
scapula  two  finger-breadths  below  the  angle  of  the  acromion.  Reduc- 
tion was  not  obtained. 

In  his  experiments  upon  the  cadaver  Farabeuf  found  that  after  rais- 
ing the  arm  forcibly  and  thus  tearing  the  capsule  at  its  lower  part  he 
could,  by  a  vigorous  push  or  a  blow  upon  the  elbow  with  a  mallet, 
make  the  head  of  the  humerus  descend  several  centimetres  below  the 
glenoid  cavity ;  if  then  the  arm  was  lowered  in  front  the  head  of  the 
bone  moved  backward  and  became  engaged  under  the  tendon,  which 
then  held  the  arm  abducted  and  directed  forward  and  more  or  less 
rotated  inward. 

FarabeuFs  case  is  apparently  the  one  mentioned  by  Poinsot*  as  Sebil- 
leau's  and  as  having  been  examined  by  himself  in  1881.  The  limb 
was  then  in  slight  abduction  and  inward  rotation,  the  elbow  and 
fingers  flexed;  movements  at  the  shoulder  were  almost  completely  lost. 
The  case  is  described  by  Poinsot  as  one  of  dislocation  backward  (sub- 
acromial or  subspinous),  and  no  reference  is  made  by  him  to  Fara- 
beuf s  opinion  concerning  it  although  he  is  named  among  the  surgeons 
who  had  examined  it. 

Farabeuf  maintains  that  two  very  similar  cases  observed  by  Kichet 
and  Bottey  and  named  by  the  former  retro-axillary  (see  Posterior  Dis- 
locations) were  really  examples  of  this  variety  described  by  him.  It 
seems  more  probable  that  Farabeuf  was  misled  by  his  experiments  and 
that  the  tiiree  cases  were  merely  low  posterior  dislocations. 

Supposing  such  a  case  to  exist,  reduction  should  be  made  by  first 
transforming  the  dislocation  into  a  luxatio  erecta  by  raising  the  elbow 
with  traction  to  the  side  of  the  head,  so  as  to  bring  the  bone  from 
beneath  the  triceps,  and  then  reducing  by  direct  traction  upward. 


POSTEEIOE  DISLOCATIONS. 

Sabacromial  and  Sabspinous. 

Dislocations  backward  are  divided  into  two  classes,  the  subacromial 
and  the  subspinous,  according  as  the  head  lies  under  the  projecting 
outer  border  of  the  acromion  or  further  back  below  the  spine  of  the 
scapula,  respectively.  A  variety  of  the  subacromial,  to  which  the 
name  retro-axillary  has  been  given,  has  been  recently  observed  and 
described  by  Richet  and  Bottey. 

Although  I  think  this  division  into  two  groups  is  quite  generally 
accepted  by  the  profession,  yet  English  and  American  systematic 
writers  upon  the  subject  have,  as  a  rule,  refused  to  adopt  it,  giving  as 
a  reason  therefor  the  fact  that  the  two  differ  only  in  an  unimportant 
feature,  the  degree  of  the  displacement,  and  they  apply  the  term  8ub~ 
.spinous  to  all.  Flower^  justifies  the  choice  of  this  name  in  preference 
to  subacromial  on  the  ground  that  the  latter  does  not  express  any 
change  from  the  normal  situation  of  the  head  of  the  humerus  under  the 

^  Poinsot :  Translation  of  Hamilton's  Fractures  and  Dislocations,  p.  867. 
-  P'lower:  Holmes's  System  of  Surgery,  Am.  ed.,  vol.  i.  p.  875. 
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nomion.  On  the  other  hand,  it  may  be  fairly  urged  that,  afl  in  the 
at  majority  of  c&aes  the  head  is  not  displaced  so  far  as  to  the  spine 
^L  the  scapula,  the  term  subspinous  is  misleading  and  improper.  1 
have  preferred,  io  accordance  with  what  I  believe  to  be  the  general 
jractice  of  the  profession,  to  retain  botli  t^rms  witli  the  distinct 
ion  between  them  established  by  Malgaigue.  Of  the  two  groups  the 
ubacromial  is  much  the  more  frequent,  the  subspinous  being  very 
rare. 

According  to  Malgaigne,  the  earliest  recorded  mention  of  this  dislo- 
cation wiia  in  1834,  and  when  he  wrote,  in  1855,  he  could  collect  only 
34  cases,  of  which  he  himself  observed  3.  A  very  considerable  num- 
ber of  cases  have  been  recorded  since  thai  time  (I  found  7  in  the  Indtx 
Medicua  for  the  years  1878  to  1882),  and  Fanas'a  opinion  that  many 
escape  reoognition,  by  being  mistaken  for  a  sprain  or  an  articular  frac- 
ture, seems  fairly  justi&ed,  for  not  only  are  the  diagnostic  symptoms 
sometimes  very  obscure,  but  X6latoi3  said  that  he  had  within  a  short 
oeriod  of  time  seen  three  cases  that  bad  passed  unrecognized  by  sur- 
eons  of  merit.  In  Malgaigne's  statistics  2fi  were  men  and  6  women; 
»nd  in  rather  more  tlian  a  quarter  of  them  the  cause  was  muscular 
action,  Bardenheuer  saw  one  in  which  both  shoulders  had  been  dis- 
located by  a  fall  forward  upon  the  elbows,  (See,  also,  CliapterXLIV., 
Congenital  Dislocations.) 

Ex])ertment  upon  the  cadaver  shows  that  the  dislocation  can  be 
readily  produced  by  forcible  internal  rotation  of  the  arm,  by  which 
the  posterior  portion  of  the  capsule  is  torn  and  tiie  passage  backward 
and  outward  of  the  head  is  made  easy-  In  some  of  the  cases  clinically 
observed  also  it  is  plain  tliat  this  has  been  the  mechanism,  and  in  others 
it  has  undoubtedly  aided.  Thus,  Piel,  who  wrote  a  thesis  on  the  sub- 
ject iu  1851,  saw  a  woman  in  whom  it  had  been  caused  by  her  husband 
twisting  her  arm  in  a  quarrel.  In  seven  of  Malgaigne's  cases  and  in 
several  that  have  since  been  reported  the  dislocation  occurred  during 
an  epileptic  lit,  presumably  by  internal  rotation  of  the  limb.  In  other 
eases  the  cause  has  been  a  blow  upon  the  front  of  the  shoulder  (twice 
a  blow  with  the  fist),  pressure  upon  the  back  of  the  shoulder  while  the 
elhow  rested  against  the  ground,  an  attempt  to  control  the  patient  in 
convulsions,  once  the  throwujg  of  a  stone  by  a  boy  ten  years  old,  and 
frequently  a  fall.  The  anatomical  features  of  the  joint,  the  results  of 
cadaveric  experiment,  and  such  histories  of  cases  as  are  sufficiently 
complete,  inaicate  that  the  common  mode  of  production  is  pressure 
backward  and  outward  upon  the  head  of  the  humerus,  either  directly 
or  through  the  elbow,  combined  with  adduction  of  the  limb  across  the 
front  of  the  chest  and  internal  rotation.  8uch  a  combination  is  most 
frequently  found  in  falls  forward  in  which  the  weight  is  received  upon 
the  adducted  elhow.  One  of  Malgaigne's  cases  is  especially  interesting 
from  this  point  of  view,  as  showing  tlie  conditions  of  the  pruduction 
almost  as  clearly  as  an  experiment.  A  woman  was  trying  to  take 
down  a  box  placed  high  above  her  head,  it  s]ipi>ed  suddenly  into  her 
extended  hand,  and  the  dislocation  occurred.  In  otlier  words,  the  force 
was  exerted  in  a  suitable  direction  upon  an  arm  that  was  elevated, 
adducted,  and  rotated  inward. 
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In  a  case  observed  by  Tillaux*  the  patient,  a  man  twenty-four  years 
old,  had  his  right  arm  caught  in  some  machinery  and  was  drawn  sev- 
eral times  about  a  revolving  shaft,  receiving  a  subspinous  dislocation, 
and  in  addition  having  the  arm  almost  completely  torn  away  at  its 
middle  by  being  twisted  several  times  upon  itself. 

Autopsies  have  been  made  in  six  recent  cases  in  which  death  was 
caused  by  associated  injuries.  In  Maisonneuve^s  case  (the  specimen 
is  pictured  in  Malgaigne's  Atlas,  Plate  XXII.,  figs.  5  and  6)  the 
patient  fell  from  a  height  of  thirty  feet.  The  capsule  was  torn  above, 
below,  and  on  its  outer  side;  the  greater  tuberosity  was  torn  off,  broken 
into  two  pieces,  and  drawn  back  below  the  acromio-clavicular  arch  by 
the  supraspinatus  and  infraspinatus  muscles  to  which  it  remained 
attached.  The  teres  minor  and  subscapularis  were  still  attached  to  the 
humerus;  the  long  tendon  of  the  biceps  had  been  torn  out  of  its  groove. 
The  circumflex  nerve  was  uninjured.  The  head  of  the  humerus  lay 
just  below  the  posterior  angle  of  the  acromion  and  was  not  in  contact 
with  either  the  spine  or  the  neck  of  the  scapula,  but  rested  against  the 
posterior  edge  of  the  glenoid  cavity. 

In  Laugier's^  case  the  subscapularis  and  supraspinatus  were  torn 
from  their  insertions,  and  the  head  of  the  humerus  had  passed,  as  in 
Maisonneuve's  case  also,  between  the  infraspinatus  and  teres  minor 
and  was  covered  only  by  the  deltoid. 

Two  cases  were  reported  by  Jossel,'  one  a  subacromial,  the  other  a 
subspinous  dislocation.  In  the  first  the  injury,  together  with  a  frac- 
ture of  the  skull,  was  caused  by  a  fall  into  a  cellar.  The  head  of  the 
humerus  had  torn  through  the  teres  minor  and  lay  under  the  acromion; 
the  limb  was  so  far  rotated  inward  that  the  articular  surface  looked 
directly  outward.  The  supraspinatus  and  infraspinatus  were  unin- 
jured. The  capsule  showed  a  triangular  rent  on  the  outer  side  just 
large  enough  to  let  the  head  through.  The  tendon  of  the  subscapu- 
laris was  still  attached  to  the  humerus,  but  under  it  and  close  by  the 
tendon  of  the  biceps  an  irregular,  movable  piece  of  bone  could  be  felt, 
the  lesser  tuberosity,  the  fracture  by  which  it  was  separated  extending 
into  the  bicipital  groove;  the  tubercle  was  split  into  two  pieces,  both 
adherent  to  the  tendon. 

In  the  second  case  the  patient  fell  from  a  height  of  two  stories, 
dislocated  the  left  shoulder,  and  sustained  a  compound  fracture  of 
the  thigh;  he  died  on  the  fifth  day.  The  head  of  the  humerus  had 
torn  through  the  teres  minor  and  lay  under  the  spine  of  the  scap- 
ula, separated  from  it  by  the  interposed  infraspinatus;  it  was  directed 
backward.  The  long  head  of  the  triceps  was  almost  entirely  torn 
through,  and  a  piece  was  broken  from  the  axillary  border  of  the  scap- 
ula just  below  tiie  glenoid  fossa.  The  subscapularis  and  the  adjoining 
j)art  of  the  caj)sule  were  torn  away  from  the  humerus,  bringing  with 
them  the  lesser  tuberosity,  the  fracture  of  which  was  broader  than  in 
the  preceding  case. 

In  the  remaining  two  cases  the  dislocations  were  subspinous;  in  one 

»  Tillanx  :  Anatomie  topographique.  p.  586. 

2  Laugier:  (Jaz.  des  UOpitaux,  1846.  p.  60. 

3  Jiissel :  Deutsche  Zeltschrift  lUr  Chir.,  1874,  yol.  iv.  p.  125. 
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of  them,  quoted  by  Malgaigne/  the  patient,  a  man  sixty-two  yeanddy 
fell  backward,  and  the  wheel  of  his  wagon,  which  carried  a  load  of 
three  and  a  half  tons,  passed  obliquely  across  the  right  side  of  hb 
chest,  causing  injuries  wnich  resulted  in  his  death  thirty  hoan  later. 
Several  ribs  were  fractured,  as  were  also  the  body  iA  the  scapula  and 
the  inner  portion  of  its  spine.  The  deltoid,  pectoralis  major,  teres 
major,  and  teres  minor  were  torn  or  crushed,  and  the  oapsiile'was 
almost  entirely  detached.  When  the  arm  was  lowered  the  head  of  the 
humerus  lay  below  the  spine  of  the  scapula  in  the  outermost  part  of 
the  subspinous  fossa,  the  lesser  tuberosity  corresponding  to  the  edge 
of  the  glenoid  fossa. 

In  the  other,  reported  by  Collins,'  a  man  sixty  years  old  was  knocked 
down  and  run  over,  sustaining,  in  addition  to  the  dislocation  of  his 
right  shoulder,  fracture  of  several  ribs;  he  died  in  a  few  days  of  pneu- 
monia. The  capsule  was  torn  on  all  sides;  the  supraspinatos  and 
subscapularis  were  torn  away  at  their  insertions,  and  the  long  tendon 
of  the  biceps  was  detached  from  the  bicipital  groove.  The  head  of 
the  humerus  lay  between  the  teres  minor  and  the  infraspinatus  ''  imme- 
diately beneath  the  scapular  spine." 

The  important  complication  of  fracture  of  the  anatomical  neck  has 
been  reported  in  two  cases,  one  by  Delpech,  the  other  by  Malgaiguef 
in  each  the  cause  was  a  fall  upon  the  shoulder.  In  Delpech' s  case  the 
fall  was  due  to  an  apoplexy  which  soon  proved  fatal;  the  head  had 
passed  entirely  through  a  large  rent  in  the  postero-extemal  part  of  the 
capsule,  its  fractured  surface  lay  against  the  subspinous  fossa,  and  its 
articular  surface  was  directed  backward  and  covered  by  the  infraspi- 
natus muscle.  The  muscular  attachments  to  the  humerus  were  all 
preserved,  and  the  long  tendon  of  the  biceps  was  intact. 

Malgaigne's  case  was  not  seen  by  him  until  eleven  months  after  the 
receipt  of  the  injury;  the  head  of  the  humerus  could  be  felt  as  an 
immovable,  hemispherical  body,  two  inches  in  diameter,  and  half  an 
inch  below  the  posterior  angle  of  the  acromion.  The  arm  was  short- 
ened half  an  inch,  the  elbow  slightly  abducted  and  not  rotated.  The 
upper  end  of  the  shaft  corresponded  to  the  glenoid  cavity.  The  arm 
was  slightly  movable;  the  head  did  not  share  in  its  movements. 

The  results  obtained  by  experiments  upon  the  cadaver  are  in  har- 
mony with  these  post-mortem  records.  In  the  subacromial  variefy  the 
head  of  the  humerus  is  found  under  the  acromion  looking  backward 
and  inward,  with  its  anatomical  neck  engaged  against  the  posterior 
edge  of  the  glenoid  fossa,  and  the  lesser  tuberosity  lying  on  the  latter. 
The  tendon  of  the  subscapularis  covers  the  anterior  and  inner  part  of  the 
fossa,  and  is  usually  more  or  less  detaclicd  from  its  insertion  upon  the 
humerus.  The  dislocation  can  be  transformed  into  a  subspinous  one 
by  diminishing  the  internal  rotation  suffioiontly  to  free  the  lesser  tuber- 
osity, and  tiicn  forcing  the  humerus  backward  toward  the  dorsum  of 


1  MalgalKne  :  Ix)C.  cit.,  p.  541.    According  to  Soyez  (Tluso  de  Paris.  1880.  No.  179)  the 

treated  by  DenonviUiers,  who  deposited  the  siiecimen  in  the  Musoe  Dnpuytren.  It  is  reported  by 
Malgaigne  as  if  he  harl  himself  observed  it.  Hence  has  arisen  the  error  of  supposiiig  that  they 
wore  different  cases. 

2  Collins:  Dublin  Journal  Med.  Scl..  1879,  vol.  il.  p.  \m. 
»  Soyez :  Th^se  de  Paris,  1880,  No.  179,  p.  28. 
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the  scapula,  tearing  the  capsule  more  extensively,  lacerating  the  infra- 
spinatus, increasing  the  separation  of  the  subscapularis,  and  tearing 
off  also  the  supraspinatus  from  its  insertion.  The  dividing  line 
between  the  two  varieties  is  necessarily  an  arbitrary  one,  and  in  some 
cases  it  must  be  difficult  to  determine  to  which  variety  the  case  belongs. 
Malgaigne's  definitions  are  as  follows:  The  subacromial  is  one  in  which 
the  head  of  the  humerus  lies  under  the  posterior  angle  of  the  acromion ; 
the  subspinous,  one  in  which  it  has  been  displaced  behind  the  angle  of 
the  acromion  and  lies  under  the  spine  of  the  scapula. 

Ssrmptoms.  The  symptoms  in  recent  cases  are  not  very  marked,  and 
the  characteristic  ones  may  be  masked  by  the  swelling.  In  the  sub- 
acromial variety  the  shoulder  seems  full  behind  and  flattened  in  front. 
The  arm  hangs  by  the  side,  the  elbow  usually  directed  somewhat  for- 
ward, and  is  rotated  inward.  The  coracoid  process  can  be  plainly  felt, 
and  perhaps  seen;  the  acromion  is  prominent  in  front.  The  absence 
of  the  head  of  the  humerus  from  its  socket  is  recognized  by  pressure 
made  in  front,  and  its  presence  behind  and  to  the  outer  side  is  deter- 
mined by  palpation  combined  with  gentle  movements  of  the  limb.  In 
the  older  cases  the  subsidence  of  the  inflammatory  swelling  and  the 
atrophy  of  the  deltoid  consequent  upon  disuse  make  the  deformity 
more  marked.  Voluntary  movements  are  abolished,  and  communicated 
movements  restricted  and  painful.  Comparative  measurements  have 
not  shown  constant  or  notable  differences  in  length.  In  a  case  of  my 
own,  a  man  forty-five  years  old,  the  arm  was  rigidly  held  close  to  the 
side,  and  communicated  movements  were  extremely  painful.  Reduc- 
tion by  traction,  under  ether,  was  easy,  and  full  use  of  the  limb  was 
promptly  regained. 

The  anteversion  and  adduction  are  probably  due  to  the  persistence 
of  the  anterior  portion  of  the  capsule,  which  is  noted  in  most  of  the 
autopsies  and  all  the  experiments  upon  the  cadaver. 

In  the  subspinous  variety  the  attitude  of  the  arm  in  the  few  reported 
cases  has  not  been  always  the  same;  sometimes  the  elbow  has  been 
held  close  to  the  trunk  and  projected  forward;  in  Malgaigne's  it  was 
rotated  inward,  but  otherwise  freely  movable,  and  remained  in  such 
position  as  was  given  to  it.  In  Desclaux's  it  was  held  horizontally  in 
front  of  the  upper  part  of  the  chest,  and  as  any  attempt  to  lower  it 
caused  great  pain,  the  patient  sought  to  keep  it  immovable  by  placing 
the  hand  on  the  top  of  his  head.  The  local  symptoms  at  the  shoulder 
are  much  the  same  as  those  in  the  subacromial  variety;  there  is  the 
same  prominence  of  the  coracoid  process  and  acromion,  the  flattening 
of  the  front  and  the  fulness  of  the  back  of  the  shoulder,  the  absence 
of  the  head  of  the  humerus  from  its  socket  and  its  presence  behind, 
in  this  case,  of  course,  further  back  behind  the  angle  of  the  acromion 
and  below  the  spine  of  the  scapula. 

Richet,  in  1882,  treated  a  case  which  differed  widely  in  one  respect 
from  both  the  subacromial  and  subspinous  forms,  namely,  in  that  the 
head  of  the  humerus,  instead  of  being  in  contact  with  the  acromion,  lay 
at  a  distance  of  two  finger-breadths  below  it,  close  behind  the  glenoid 
fossa.  He  considered  it  a  new  variety,  representing  the  first  stage  in 
the  production  of  the  subacromial,  and  gave  it  the  name  of  retro- 
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axillary.  The  case  was  published  by  Bottej,  his  interne^  in  the  Pro^ 
grh  ilMioalj  August  5^  1882,  and  subsequently  republished  with 
another  also  observed  by  Bottey  in  his  gnuluating  thesis.^  The  two 
cases  resembled  each  other  very  closely;  the  patients  were  women,  aged 
seventy-eight  and  seventy-two  years,  respectively,  and  the  injury  waa 
caused  in  each  case  by  a  fall  upon  the  shoulder;  in  one^  while  walking 
in  the  street;  in  the  other,  from  her  bed,  against  a  chair.  The  elbow 
was  directed  forward  and  held  near  the  body,  and  in  the  second  case 
the  patient  supported  the  limb  with  the  other  hand  because  of  the  pain 
its  weight  caused.  As  both  patients  were  thin  and  there  was  no  swell- 
ing, the  head  of  the  humerus  could  be  very  distinctly  felt  behind  the 
posterior  edge  of  the  glenoid  fossa  and  slightly  separated  from  it,  and 
distant  from  the  acromion  by  two  good  finger-breadths.  External 
rotation  of  the  limb  was  marked.  Reduction  was  easily  effected  by 
direct  impulsion,  and  both  patients  recovered  promptly. 

The  position  of  the  head  may  be  explained  by  assuming  that  the 
rent  in  the  capsule  was  exceptionally  low,  and  did  not  extend  upward 
along  the  posterior  border  of  the  glenoid  fossa. 

Prognosis.  The  prognosis  is  favorable  as  regards  the  probability  of 
effecting  reduction  (in  two  or  three  cases  the  head  has  been  unexpect- 
edly returned  to  its  place  by  the  manipulations  employed  to  make  the 
diagnosis),  but  it  is  very  unfavorable  if  the  dislocation  is  left  unre- 
du(^,  for  then  the  range  of  motion  is  usually  very  slight  In  a  case 
reported  by  Sir  Astley  Cooper,  in  which  the  dislocation  immediately 
recurred  after  every  reduction  and  was  finally  abandoned;  the  patient 
survived  seven  years  but  remained  unable  to  use  or  even  move  the 
arm  to  any  extent.  The  tendency  to  recurrence  was  attributed  to  the 
separation  of  the  tendon  of  the  subscapnlaris  from  the  humerus,  and 
to  the  consequent  lack  of  support  on  that  side.  The  same  tendency 
has  been  noted  in  other  cases.  Bardenheuer  says  it  existed  in  three  of 
his  four,  and  that  in  two  of  them  movements  of  the  joint  gave  rise  to 
crepitus.  In  some  of  the  cases  the  full  use  of  the  limb  has  been 
regained  in  a  very  short  time  after  reduction,  a  week  or  ten  days. 

Diagnosis.  The  diagnosis,  as  has  been  already  said,  may  be  difficult, 
especially  if  there  is  much  swelling.  The  injury  appears  to  have  been 
not  infrequently  mistaken  for  a  sprain  or  a  contusion.  The  attitude 
and  the  direction  of  the  axis  of  the  arm,  except  in  the  rare  subspinous 
cases,  are  not  snfiiciently  characteristic  even  to  sujj^gest  the  existence  of 
the  injury,  and  unless  the  examination  is  systematically  made  witli  a 
view  to  determine  the  position  of  the  head  of  the  humerus,  as  should 
be  done  in  all  cases  of  injury  in  this  region,  the  dislocation  may  be 
overlooked.  If  the  head  of  the  bone  can  be  felt  and  its  relations  to 
the  acromion  determined,  all  doubts  would  be  removed. 

Treatment.  Reduction  lias  been  easily  offerted  in  both  recent  and 
old  cases  by  a  variety  of  methods.  The  one  that  has  furnished  the 
largest  number  of  successes  is  direct  pressure  from  behind  forward 
upon  the  head  of  the  humerus  with  counter-pressure  upon  the  front  of 
the  acromion,  usually  associated  with  traction  upon  the  arm,  forward 

*  Bottey :  Deux  cas  de  luxation  do  roi>aule  en  arricre  et  en  bas  (luxation  rotroaxillaire).   Th^ae 
de  Paris,  1884,  No.  13. 
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or  backward,  or  with  gentle  movements  of  the  limb  in  various  direc- 
tions. SMillot  successfully  reduced  a  dislocation  that  had  existed  for 
a  year  and  fifteen  days. 

The  position  and  relations  of  the  untorn  portion  of  the  capsule  indi- 
cate that  the  best  manipulations  would  be  elevation  of  the  elbow  in 
front  and  toward  the  median  line,  combined  with  inward  rotation  to 
relax  the  anterior  portion  of  the  capsule,  and  followed  by  direct  pro- 
pulsion of  the  head  from  behind  toward  its  socket,  or  by  traction  in 
the  direction  of  the  long  axis  of  the  arm.  Simple  external  rotation 
might  succeed  when  the  articular  surface  of  the  head  rests  against  the 
edge  of  the  glenoid  cavity,  as  it  sometimes  does,  for  by  making  the 
front  of  the  capsule  tense,  it  would  rotate  the  posterior  surface  of  the 
bone  inward  and  forward,  but  the  success  of  tnis  manipulation  might 
easily  be  prevented  by  the  increased  friction  between  the  two  bones. 

In  a  case  of  subspinous  dislocation  reported  by  Dr.  J.  E.  MichaeP 
reduction  made  on  the  fifty-ninth  day  remained  incomplete.  The 
patient  was  a  boy  sixteen  years  old,  who  had  received  the  injury  by  a 
fall  from  a  horse;  the  head  of  the  humerus  lay  at  the  junction  of  the 
middle  and  outer  thirds  of  the  spine  of  the  scapula,  the  arm  was  slightly 
rotated  inward,  and  the  hand  could  be  raised  only  to  the  nipple.  After 
trying  elevation  and  rotation  without  success,  the  head  was  brought  by 
traction  so  nearly  into  place  that  the  hand  could  be  placed  upon  the 
opposite  shoulder,  but  the  form  of  the  shoulder  remained  imperfect 
because  of  the  undue  prominence  of  the  head  of  the  humerus  oehind 
and  on  the  outer  side.  Six  months  later  the  deformity  persisted  and 
there  was  considerable  emaciation  of  the  region;  there  was  slight 
mobility,  rotation  was  entirely  lost,  and  the  hand  could  be  brought  to 
the  head  onlv  with  an  effort. 


UPWARD  DISLOCATIONS. 

Supraglenoid,  Supracoracoid. 

The  possibility  of  the  occurrence  of  this  rare  form  of  dislocation, 
which  has  often  been  denied,  has  at  last  been  established  by  the  clin- 
ical observation  of  several  cases  and  the  post-mortem  examination  of 
two. 

The  first  alleged  case  was  reported  by  Laugier^  in  1834  as  an  incom- 
plete dislocation  upward;  the  second  was  by  Malgaigne.'  In  1858 
Bourget  submitted  to  the  Soci6t6  dc  Chirurgie  a  paper  upon  the  subject 
containing  the  accounts  of  three  cases  observed  by  himself,  two  of 
which  he  diagnosticated  as  complete  dislocations,  and  one  as  incomplete, 
and  reproducing  the  cases  of  Laugier,  Malgaigne,  and  Avrard.  Upon 
this  paper  ^Iorel-Lavall(3e^  made  an  elaborate  report,  denying  the  cor- 
rectness of  the  diagnosis  in  all  the  reported  cases  and  attributing  the 
observed  deformity  to  a  prolonged  arthritis,  and  he  supported  this 

»  Michael :  The  Medical  News,  1884,  p.  621. 

«  Laugier :  Arch.  gen.  de  M^d..  1834,  vol.  x.  p.  65 ;  also  in  Dictionnaire  en  80  vols.,  vol.  xlii.  p.  81. 

3  Malgaigne :  Rev.  rardicochirurg..  1849,  vol.  v.  p.  30,  and  Luxations,  p.  530. 

*  Morel-Lavallee  :  Bull,  de  la  Soc.  de  Chir.,  1858,  vol.  vlll.  p.  490. 
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opiDion  by  quoting  the  case  of  Soden/  ia  which  the  symptomB  were 
the  same  as  in  Laagier's  case,  but  the  autopsy,  five  months  later, 
showed  the  changes  of  a  dry  arthritis.  He  seems  to  have  attached  no 
importance  to  the  dislocation  inward  of  the  long  tendon  of  the  bioep& 
The  all^2^d  cases  on  record  are  Malgaigne's,  two  of  Bourgetf  8^  and 
those  of  ChassaignaCy'  Holmes,'  Prescott  Hewett  (quoted  by  Holmes), 
Denonvilliers/  Albert,*  Busch,'  Verneuil,^  Le  Dentu,  Turner,*  Bob- 
son,*  and  Streeter,'^  fourteen  in  all,  in  one  of  which  (Albert^  both 
shoulders  were  dislocated  in  the  same  manner  and  at  the  same  time. 

The  cases  that  furnished  autopsies  are  Holmes's,  Albert's,  and  Tof- 
fier's.  Holmes's  patient  was  a  man  fifty  years  old,  who  had  fallen 
from  a  height  of  about  thirty  feet,  striking  upon  his  head,  the  left  side 
of  his  chest,  and  left  elbow,  and  receiving  in  addition  to  the  dislooation 
in  question  a  compound  dislocation  of  uie  radius  and  a  comminuted 
fracture  of  the  upper  portion  of  the  ulna  of  the  same  side.  The  head 
of  the  humerus  formed  a  large  prominence  in  front  of  the  outer  part 
of  the  clavicle ;  movements  of  the  arm  gave  rise  to  crepitus.  No 
attempt  to  reduce  was  made,  and  the  patient  died  on  the  fifteenth  day. 

At  the  autopsy  the  head  of  the  humerus  was  found  immediately 
under  the  skin,  having  passed  through  the  deltoid  near  its  inner  ante- 
rior margin;  its  articular  surface  was  entirely  above  the  glenoid  fossa 
and  rested  upon  the  stump  left  by  fracture  of  the  coracoid  process 
near  its  base.  The  coracoid  process  lay  on  its  inner,  the  acromion  on 
its  outer  side  and  somewhat  posteriorly;  the  coiaco-acromial  ligament 
appears  to  have  beep  in  part  torn.  The  subscapularis  was  intact,  but 
the  muscles  attached  to  the  greater  tuberosity  were  torn  through, 
except  a  part  of  the  teres  minor.  The  long  tendon  of  the  biceps  lay 
below  the  head  on  its  outer  side;  it  was  still  attached  to  the  upper 
margin  of  the  glenoid  fossa,  hut  some  of  its  inner  fibres  had  been 
broken  away  from  the  muscle.  The  capsule  was  torn  at  its  upper  and 
inner  part. 

Albert's  case  was  first  seen  by  him  several  years  after  the  injury  was 
received.  The  patient  had  dislocated  both  shoulders  by  holding  on  to 
the  reins  of  a  pair  of  runaway  horses  and  being  drawn  along  the 
ground.  The  deformity  was  more  marked  on  the  left  than  on  the 
right  side,  and  there  consisted  of  a  marked  rounded  prominence  on 
the  front  and  upper  part  of  the  shoulder.  Both  arras  hung  close  by 
the  side,  the  axis  being  directed  obliquely  from  below  upward  and  for- 
ward in  front  of  the  glenoid  fossa.  The  prominence  formed  by  the 
head  of  the  humerus  was  situated  in  front  of  the  acromion,  rising 
about  two  centimetres  above  its  upper  surface,  and  this  elevation  could 
be  increased  by  pressing  the  elbow  upward ;  the  arms  were  so  far  rotated 
outward  that  the  transverse  diameter  of  the  lower  end  of  the  humerus 

1  Soden  :  Medlco-Chirurgical  Transactions  vol.  xxiv.  p.  212. 

2  ChaBBaignac:  Bull,  de  la  Soc.  de  Chir.,  18.V,  vol.  viii.  p.  472. 

»  Holmes:  Medico-Chirurglcal  Transactions.  18.'>8,  vol.  xli.  p.  447. 

*  Panas :  Diet,  de  Mid.  et  Chir.  pratiques,  art.  Kpaulc,  p.  4r.o. 

^  Albert :  Chinirpic,  2d  ed.,  1881,  vol.  11.  p.  2S7  ;  also  in  Wiener  meti.  Bliitter,  1879,  p.  458. 
«  Busch  :  Arch.  lUr  klin.  Chir..  1870.  vol.  xix.  p.  400, 
7  Pel  Her :  These  de  Paris,  1H78. 

•  Turner :  Bull,  de  la  Soc.  Anat.  1886,  p.  292. 
»  Robson  :  Annals  of  Surgery,  1888.  p.  17r>. 

»o  Streeter :  Medical  Keconl,  February  26,  1887 
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coiDcidecl  with  the  traoAverse  axis  of  tlie  trunk.     The  outer  deltoid 
region  was  not  noticeably  flattened,  btit  posteriorly  the  fibres  of  that 
muscle  were  greatly  relaxed  and  the  posterior  edge  of  the  glenoid  fossa 
could  be  distinctly  felt  through  them.     The  point 
of  the  finger  could  be  pressed  in  between  the  head  ^°-  *™ 

and  the  coracoid  process.  Slight  voluntary  rotation 
and  movement  of  the  elbow  forward  and  back  were 
possible;  very  slight  passive  abduction.  The  left 
elbow  could  be  flexed  only  to  a  right  angle,  further 
flexion  being  arrested  by  the  triceps.  On  the  right 
side  the  deformity  was  the  same  in  character,  but 
less  in  degree,  and  there  was  the  same  limitation  of 
motion.  If  pressure  was  made  upon  the  elbow  di- 
rectly upward  the  movement  could  be  distinctly  felt 
to  be  arrested  by  bony  contact,  and  this  demonstrably 
occurred  between  the  head  of  the  humerus  and  the 
clavicle,  but  if  the  elbow  was  first  carried  back- 
ward the  bead  could  then  be  pushed  up  higher. 

At  the  autopsy  the  capsule  was  found  attached 
throughout  to  the  anatomical  neck  of  the  humerus 
and  adherent  also  to  the  upper  part  of  its  articular 
surface;  thence  it  extended  without  interruption  to  the  margin  of 
the  glenoid  fossa,  but  its  cavity  was  considerably  enlarged.  The 
coraco-acromial  and  eoraco-clavicular  ligaments  were  uninjured.  The 
upper  third  of  the  head  of  the  humerus  lay  above  the  level  of  the 
coraco-acromial  ligament,  and  this  overlapping  could  easily  be  in- 
creased to  half  the  head.  The  glenoid  fossa  was  filled  with  a  thick 
layer  of  fibrous  tissue. 

In  the  fuller  account  given  in  the  Wiener  mediciniaeke  Blatter,  1879, 
p.  453,  quoted  by  Poinsot,  it  is  said  that  the  long  tendon  of  the  biceps 
ou  the  left  side  was  ruptured  and  its  end  adherent  to  the  bone  in  the 
bicipital  groove,  and  that  an  osteophyte  an  inch  long  had  grown  from 
the  base  of  the  coracoid  process. 

Tuffier's  specimen  was  found  in  the  dissecting-room.  The  acromion 
was  broken  off  near  its  base  and  turned  up  and  out;  the  head  of  the 
hiinienis  was  in  direct  contact  with  the  acromion  and  coracoid,  and 
the  joint  showed  old  changes  of  dry  arthritis,  including  ossification  of 
the  long  head  of  the  triceps. 

To  these  may  be  added  Robson's  observations  made  during  an  arth- 
rotomy.  His  patient  was  a  boy  sixteen  years  old  who  had  received 
his  injury  six  weeks  earlier  by  the  forcible  dragging  of  his  right  arm 
upward  and  backward.  The  description  of  the  symptoms  is  not  very 
clear,  but  tlie  head  of  the  humerus  "lay  about  a  finger-breadth  in 
front  of  the  right  acromion  and  immediately  to  the  outer  aide  of  the 
coracoid  process."  Motion  of  the  arm  was  limited  in  every  direction 
except  backward.  The  bone  was  exposed  by  a  curved  incision  on  the 
outer  side  of  the  shoulder,  and  "  it  was  then  discovered  that  in  addi- 
tion to  tlie  dislocation  of  the  head  of  the  humerus  there  was  a  longi- 
tudinal fracture  separating  the  greater  tuberosity  from  the  head  and 
extending  down  the  shaft  for  some  distance  beyond  the  line  of  im  ' 
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,  .  ilcductioD  could  not  be  eSecte^I  in  consequence  of  the  glenoid 
fossa  being  filled  with  callus  and  plastic  material  thrown  out  around 
the  fracture." 

The  otlier  eafies  are  as  follows  : 

Malgaigne.  A  man  sixty  years  old  was  thrown  from  a  wagon, 
striking  upon  his  shoulder  while  his  arm  was  held  close  to  his  side. 
There  was  much  pain  and  he  was  unable  to  move  the  limb.  A  "  bone- 
setter"  handled  him  roughly  and  sent  him  away  mth  his  arm  in  a 
sling.  Two  and  a  half  months  later  he  consulted  Malgaigne.  The 
beau  of  the  humerus  wm  dislocated  upward  aud  forward  alxtve  the 
eoracoid  process,  rea<!hing  the  under  surface  of  tlie  clavicle,  and  stretch- 
ing the  overlying  deltoid  so  th»t  on  perforation  with  a  pin  tlie  latter 
proved  to  be  only  eight  millimetres  in  thickness;  shortening  one-fifth 
of  an  inch.  Traction  to  the  extent  of  more  than  four  hundred  pounds, 
combined  with  pressure  upon  the  head  downward,  outward,  aud  hack- 
ward  and  counter-pressure  on  the  acromion,  failed  to  effect  reduction, 
although  it  made  the  head  so  movable  that  it  conld  be  drawn  down  a 
finger-breadth  below  the  clavicle.  Malgaigne  meditated  division  of 
the  conico-acromiul  ligament,  which  seemed  to  ho  the  obstacle,  but 
refrained. 

Bouivct's  cases  resembled  Malgaigne's  closely. 

Busch.     (Fig.  271.)     A  horse  reared  and  struck  the  patieut,  who 

was  holding  him  by  the  bridle,  upon  the  inner  and  anterior  part  of 

the  shoulder  with  his  hoof.     The  head  of  the  humerus  wels  displaced 

upward  and  forward,  the  deformity  closely 

Fio  :ni-  resembling  that  in   Malgaigne's  case;   the 

infracla\'icular  fossa  was  deepened,  the  arm 

hung  close  by  the  side,  the  posterior  deltoid 

region  was   hollowed,  the  eoracoid   process 

could  not  be  felt  in  its  place.     Reduction 

failed. 

Denonvl liters.  A  man  fell  upon  hisarm, 
hut  was  unable  to  give  the  details  of  the 
fall.  The  limb  hung  by  the  side  and  was 
strongly  rotated  outward,  £ccbymo8ia,pain, 
lo^sof  function.  The  head  of  the  humerus 
projected  forward  and  upward  between  the 
eoracoid  and  the  acromion  and  in  front  of 
the  clavicle.  Oblique  traction,  combined 
with  a  slight  movement  of  leverage,  effected 
reduction, 

Chassaignac.  A  man  fell  from  the  third 
story  of  a  building.  The  head  of  the  hu- 
merus projected  directly  outward  and  ex- 
tended above  tlie  eoraco-acromial  ligament. 
Movements  of  the  elbow  forward  were  impossible,  backward  they  were 
more  free  than  normal.  The  dislocation  was  easily  reduced  by  ex^ 
gerated  elevation  of  the  arm,  but  recurred  when  the  arm  was  lowere 

Hewett.  The  patient  was  a  middle-aged  woman;  the  head  of  the 
humerus  lay  on  the  upper  and  inner  side  of  the  glenoid  cavity;  there 
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was  distinct  crepitus  which  ceased  after  reduction  had  been  made  by 
traction  with  the  heel  in  the  axilla.  Apparently  the  patient  made  a 
complete  recovery. 

Streeter.  ^^A  man  of  middle  age  fell  down  stairs,  striking  on  his 
elbow.  The  coracoid  process  was  evidently  fractured,  and  the  articular 
head  of  the  humerus  was  plainly  felt  above  the  clavicle,  the  patient 
being  very  thin.  At  the  present  time  he  is  making  good  progress 
toward  recovery. '^ 

Fracture  of  the  coracoid  process  existed  in  Holmes's  and  Streeter' s 
cases,  and  possibly  also  in  Hewett's  and  Busch's. 

Rupture  or  displacement  of  the  long  tendon  of  the  biceps  must 
occur,  and  rupture  of  the  muscles  attached  to  the  greater  tuberosity 
is  noted  by  Holmes;  it  seems  not  unlikely  that  the  impossibility  of 
reduction  in  several  of  the  cases  was  due  to  the  interposition  of  the 
tendon  of  the  biceps  or  the  stump  of  the  supraspinatus. 

The  mode  of  production  cannot  be  determined  with  an  approach  to 
precision  except  in  the  cases  of  Holmes  and  Streeter,  in  both  of  which 
the  arm  was  driven  upward  by  a  blow  upon  the  elbow.  Tuffier's  frac- 
ture of  the  acromion  suggests  a  similar  cause. 

Panas's  experiments  upon  the  cadaver  show  that  if  the  arm  is  strongly 
rotated  outward  while  held  close  to  the  body,  and  then  pressed  bodily 
upward  and  forward,  the  capsule  will  tear  at  its  upper  part  and  the 
dislocation  will  be  produced  without  fracture  of  the  coracoid  process, 
the  head  of  the  humerus  rising  not  more  than  one  centimetre  above  its 
normal  position. 

The  symptoms  consist  in  the  presence  of  the  head  of  the  humerus 
in  the  interval  between  the  coracoid  process  and  the  acromion  above 
its  proper  level.  The  coracoid  process  can  be  felt  with  diflBculty, 
if  at  all.  Usually  voluntary  movements  are  almost  or  quite  impos- 
sible, and  passive  movements  greatly  restricted,  and  this  restriction 
exists  in  old  as  well  as  in  recent  cases. 

In  three  cases  seen  while  the  injury  was  recent,  Denonvilliers,  Chas- 
saignac,  and  Hcwett,  reduction  was  easily  effected  by  traction  in  two 
and  by  elevation  of  the  elbow  in  one,  but  the  dislocation  recurred  in 
the  latter;  Verneuil  reduced  on  the  thirty-sixth  day  by  traction  aided 
by  anaesthesia.  In  Holmes's  case  the  associated  injuries  were  so  severe 
that  reduction,  for  which  the  aid  of  chloroform  was  thought  to  be 
necessary,  was  not  attempted.  Malgaigne,  Bourget,  and  Busch  failed, 
the  duration  of  the  dislocation  at  the  time  of  the  attempt  being  two 
and  a  half,  six,  and  five  months  respectively.  The  details  of  Bourget' s 
second  case  are  not  given,  and  the  result  in  Le  Dentu's  I  do  not  know. 
In  Albert's  the  dislocation  had  existed  for  many  years,  and  no  mention 
is  made  of  any  attempt  to  reduce.  In  Streeter' s  reduction  seems  to 
have  been  made.  The  persistent  displacement  in  Tuffier's  cannot  be 
accounted  for  except  by  supposing  that  the  arm  was  too  well  supported 
in  a  sling  while  the  injury  was  recent. 


CHAPTER    XLIV. 

DISLOCATIONS  OF  THE  SHOULDER.— (CoNTixnED.) 

ASSOCIATED  INJURIES.  ACCIDENTS.  PROQNOSIS.  HABITnAL 
DISLOCATIONS.  OLD  DISLOCATIONS.  CONOENITAL  AND 
FATEOLOGICAL  DISLOCATIONS. 

The  complications  which  may  coexist  with  a  dislocation  have  been 
iracribed  iu  Chapter  XXIX.,  and  will  therefore  be  treated  but  briefly 
■ere,  and  mainly  with  the  view  of  adding  some  details  to  the  account 

ready  given.  In  like  manner  the  accidents  which  may  be  caused  hv 
attempts  to  reduce  a  dislocation  have  been  described  in  Chapler 
XXXIV. 

The  iojiines  which  are  more  or  leas  frequently  associated  with  dte- 
lacatious  of  the  ehoulder,  but  which  are  without  such  special  bearing 
upon  the  prognosis  or  treatment  as  would  make  them  actual  complica- 
tions, have  been  mentioned  in  connection  with  the  different  form.^  of 
dislocation  in  the  prece<)ing  chapters.  The  most  important  are  the 
lacerations  of  the  different  muscles  and  tendons  or  tlieir  equivalent 
avulsion  from  the  humerus  with  more  or  less  of  the  tuberosities  to 
which  they  are  attached. 

Laceration  of  the  Bnbsc&pularis  is  fre<]nent,  and  avulsion  of  the 
lesser  tuberosity  to  which  it  is  attached  is  very  rarely  substituted  for 
it,  apparently  only  in  some  of  the  backward  dislocations.  The  extent 
of  the  laceration  of  the  muscle  can  only  be  inferred  from  the  extent 
aud  direction  of  the  displacement,  and  it  is  believed  to  l>e  without 
important  influence  upon  tbe  completeness  of  the  repair  and  the  subse- 
quent security  of  the  joint.  The  position  of  adduction  and  inward 
rotation  in  which  the  limb  is  habitually  kept  during  the  period  of  coti- 
valraoence  favors  the  repair  of  the  muscle,  and  since  tbe  rupture  is 
usually  incomplete  the  torn  portions  do  not  widely  retract. 

With  the  muscles  attached  to  the  greater  tuberosity  it  is  somewhat 
different.  The  muscles  themselves  are  rarely  torn,  but  the  upper  and 
middle  facets  of  the  greater  tuberosity  to  which  the  supraspinatus  and 
infraspinatus  muscles  are  attached  are  frequently  broken  off  and  more 
or  less  retracted  under  the  acromion,  or  the  tendons  are  torn  a\vay  from 
them  and  retracted.  The  importance  of  this  associated  injury,  through 
its  effect  upon  the  subsequent  usefulness  and  security  of  the  joint,  may 
be  great;  not  only  may  the  power  of  voluntary  external  nitation  be 
diminished  thereby,  but  the  consequent  loss  of  support  on  the  outer 
side  of  the  joint  favors  recurrence  of  anterior  dislocation,  and  tbe  great 
lengttieaing  of  the  upper  portion  of  t!ie  capsule  aud  the  enlargement 
of  its  cavity  which  are  effected  by  the  retraction  of  the  supraspinatus 
and  the  establishment  of  free  communication  between  the  joint  and  the 
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subacromial  bursa  make  the  joint  much  less  secure,  and  this  condition 
is  thought  to  be  the  cause  of  the  marked  tendency  to  recurrence 
observed  after  some  anterior  dislocations  (see  Chapter  XXIX.).  Sim- 
ilarly the  avulsion  or  rupture  of  the  subscapularis  in  backward  dislo- 
cations is  responsible  for  the  tendency  to  recurrence  that  has  been  so 
frequently  noted  in  them. 

The  tendon  of  the  long  head  of  the  biceps  appears  habitually  to  escape 
rupture;  its  sheath  may  be  opened  by  the  avulsion  of  either  tuberosity, 
and  then  it  may  slip  over  the  corresponding  portion  of  the  head,  and, 
becoming  engaged  between  the  latter  and  the  glenoid  cavity,  thus  con- 
stitute a  serious  obstacle  to  reduction.  When  ruptured,  its  end  is 
retracted  into  its  sheath  in  the  bicipital  groove  and  there  becomes 
united  with  the  bone. 

Fracture  of  the  greater  tuberosity  appears  to  be  not  often  capable 
of  demonstration ;  at  least  it  has  often  been  found  post  mortem  when 
it  had  not  been  recognized  during  life,  although  the  proper  explanation 
of  the  failure  to  recognize  it  may  be  that  it  was  not  sought  for.  If 
the  fragment  is  retained  in  contact  with  the  humerus  by  the  untom 
periosteum,  crepitus  may  perhaps  be  obtained  by  manipulation;  and 
when  the  fragment  is  widely  withdrawn  it  may  perhaps  oe  felt  under 
the  acromion,  or  its  absence  may  be  recognized  by  the  change  in  the 
shape  of  the  corresponding  part  of  the  humerus,  or  the  fracture  may 
be  indicated  by  exceptional  symptoms  accompanying  the  dislocation, 
such  as  greater  mobility  of  the  limb  or  the  absence  of  fixed  abduction 
of  the  elbow,  or  local  pain  on  pressure. 

Fracture  of  the  lesser  tuberosity  is  much  less  frequent.  To  the  three 
cases  mentioned  in  the  chapter  on  fractures  of  the  tuberosities  of  the 
humerus  (p.  218)  may  be  added  the  two  reported  by  Jossel  and  quoted 
in  the  preceding  chapter  in  the  section  on  posterior  dislocations 
(p.  567). 

Fracture  of  the  Anatomical  or  Surgical  Neck.  This  serious  complica- 
tion of  the  humerus  is  fortunately  rare;  McBurney^  was  able  to  collect 
only  117  reported  cases,  although  his  search  was  aided  by  those  of 
Oger^  and  Porrier  and  Mauclaire.^ 

The  fracture  may  occupy  the  anatomical  or  the  surgical  neck,  or  may 
extend  through  the  tuberosities,  or  may  be  extensively  comminuted. 
Of  ()8  cases  collected  bv  Thamhavn*  the  fracture  in  14  was  of  the 
anatomical  neck;  in  2  of  these  reduction  was  effected.  The  displace- 
ment in  the  great  majority  of  cases  is  forward  and  inward,  the  head 
lying  under  or  on  the  inner  side  of  the  coracoid  process;  in  a  few  cases 
it  has  been  backward  under  the  acromion.  The  upper  fragment  may, 
in  addition,  undergo  rotation  that  will  widely  separate  its  broken  sur- 
face from  that  of  the  shaft.  Cases  of  the  rare  form  in  which  the  head, 
after  fracture  of  the  anatomical  neck,  has  undergone  complete  reversal 
while  remaining  within  the  cavity  of  the  joint  have  been  quoted  in 
Chapters  XIX.  and  XXIX.  The  upper  end  of  the  lower  fragment 
is  usually  drawn  upward  toward  the  glenoid  fossa,  overlapping  the 

1  McBurney  :  Annals  of  Surgery.  April,  1894.  «nd  May,  1896. 

2  Oger :  Luxations  scapulo-humi'Taies  compliqudes  de  fracture.    Thdse  de  Paris,  1884,  No.  861. 
^  Porrier  and  Mauclaire  :  Rev.  de  Chir.,  October,  1892. 

<  Thamhayn  :  Schmidt's  Jahrbuch,  1861,  vol.  cxl.  p.  194. 
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apper  fragmt^Dt  od  the  outer  sido,  and  it  mar  unite  in  this  position  by  I 
Ebrous  or  bony  uDion  with  tlie  other  fragmeut,  or  with  tlie  scapula. 

The  upper  tragment  ueiially  preserves  its  vitality  and  estab]isn«;s  new 
vascular  connetitions;  in  rare  instances  it  has  become  necrotic  and  has 
been  eliminated  after  prolonged  suppuration. 

The  diagnosis  appears,  in  some  cases,  to  have  presented  serious 
difficulties,  because  the  fracture  removed  some  of  the  most  character- 
istic symptoms  of  the  dislocation,  such  as  the  fixation  and  attitude 
of  the  limb,  and  the  indication  of  the  poiiition  of  the  head  of  the 
bone  that  is  furnished  bv  the  direction  of  its  long  axis.  In  general 
terms,  it  may  be  said  that  when  the  dislocation  of  the  head  has  been 
reowaized  the  coexistence  of  a  fraetiire  may  be  suggested  by  the 
mobility  of  the  limb,  its  shortening,  and  the  greater  extent  of  thp 
eoohymosis,  and  proved  by  the  independent  mobility  of  the  shaft  and 
head  with  oi-epitus.  When  the  signs  of  fracture  are  apparent  the  coci- 
istenoe  of  a  dislocation  can  onlv  be  recognized  by  determining  the 
absence  of  the  head  from  its  socket,  and  this  may  be  made  very  dil£- 
outt  by  the  swelling  of  the  soft  parts.  It  must  be  remembered  that 
the  same  exceptional  mobility  may  be  given  to  the  limb  by  extensive 
laceration  of  the  capsule  without  fracture.  The  two  positive  signs, 
which  the  aur^eon  should  sjiare  no  pains  to  recognize,  are  the  absenoe 
of  the  head  of  the  humerus  from  its  socket,  which  proves  the  disloca- 
tioo,  and  its  failure  to  share  in  movements  communicated  to  the  shaft, 
whioh  proves  the  fracture. 

The  treatment  presents  grave  difficulties  because  the  existence  of 
the  fracture  deprives  the  surgeon  of  that  control  over  the  move- 
ments of  the  h^id  of  the  bone  which,  in  a  simple  dislocation,  can  be 
exerted  through  its  shaft.  Reduction  in  a  recent  case  may  some- 
times (36  out  of  80  cases,  Oger)  be  effected  by  direct  impulsion  of  the 
head  back  into  place.  This  should  always  be  attempted,  with  the  aid 
of  aneesthesia  and  gentle  traction  upon  the  abducted  shaft  in  order  to 
utilize  such  ]>criosteal  connection  between  the  fragments  as  may  remain. 
In  two  cases  of  fracture  of  the  anatomical  neck  I  made  reduction  in 
this  manner  very  easily,  holding  the  limb  in  full  alxluotion  and  press- 
ing directly  ujjon  the  head  with  the  fingers  deeply  placed  in  the  axilla. 

This  failing,  the  alternative  plans  were  to  seek  consolidation  of  the 
fracture  and  then  to  reduce  the  dislocation,  or  to  prevent  union  of  the 
fracture  and  thus  obtain  a  false  joint  at  its  seat  (Riberi),  or  to  excise 
the  fr^ment.  Nine  reported  cases  of  the  first  plan  gave  seven  foilnree 
and  two  successes,  and  even  in  one  of  the  latter  reduction  was  made  ia 
the  third  week.  Seven  cases  of  the  second  plan  have  been  reported, 
but  it  is  not  easy  to  determine  from  the  reports  the  measure  of  the 
functional  success.  In  cases  in  which  the  displacement  was  unrelieved 
the  usefulness  of  the  arm  was  even  more  impaired  than  when  an 
uncomplicated  dislocation  was  left  unreduced,  because  of  the  additional 
adhesions  created  by  the  fracture,  and  a  large  proportion  of  the  patients 
appear  to  have  suffered  from  tlie  pressure  effects  of  the  dislocated  head. 
The  complitation,  therefore,  remained  a  serious  reproach  to  surgery, 
the  only  means  of  relief  being  excision  of  the  head. 

In  this  juncture  Dr.  McBurney  devised  and  suooesafully  used  a 
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method  of  reduction  which  seems  perfect  in  its  efiSciencj  and  which, 
at  least  when  the  fracture  is  through  the  sumcal  neck,  involves  less 
risk  than  primary  excision  of  the  fragment.  He  makes  an  incision  on 
the  outer  anterior  aspect  down  to  the  upper  fragment,  drills  a  hole  in 
the  latter,  inserts  the  end  of  a  stout  hook  (Fig.  272),  and  with  its  aid 
makes  the  needed  traction  and  rotation.  After  reduction  has  been  thus 
made,  he  sutures  the  fragments  together  with  catgut,  and  then  treats 
the  limb  as  for  fracture.  He  has  used  the  method  in  four  cases,  two 
each  of  the  surgical  and  anatomical  necks,  all  the  wounds  healing  pri- 
marily, and  with  a  functional  result  as  good  as  that  following  an 
uncomplicated  dislocation  or  fracture. 

FXO.  272. 


McBumey'8  hook  fi>r  nuUdDg  tractkm  upon  the  dialooated  upper  ftagment 

For  statistics  of  various  methods  of  treatment  after  fitilure  to  reduce, 
see  Souchon,  TranacLdiona  of  the  American  Surgical  Aasodation,  1897, 
p.  322. 

Fracture  of  the  shaft  associated  with  dislocation  of  the  shoulder  has 
also  been  observed  several  times.  It  is  a  less  serious  complication  than 
fracture  of  either  the  anatomical  or  the  surgical  neck,  because  the 
greater  length  of  the  upper  fragment  makes  it  easier  to  effect  reduction. 

Fracture  of  the  coracoid  process  has  been  observed  in  connection 
with  dislocation  of  the  humerus,  not  only  in  the  cases  of  supracoracoid 
dislocation  mentioned  above,  but  also  in  dislocation  forward. 

Fracture  of  the  acromion  has  also  been  occasionally  observed. 
Kr5nlein's  unique  case  in  which  a  blow  received  upon  the  top  of  the 
shoulder  first  broke  the  acromion  and  then  dislocated  the  humerus  into 
the  axilla  has  already  been  mentioned;  also  TufiSer's,  in  an  upward 
dislocation. 

Fracture  of  the  Glenoid  Fossa.  Probably  the  chipping  of  the  edge 
of  the  glenoid  fossa  is  not  infrequent  in  dislocation,  and  passes  un- 
recognized because  of  the  lack  of  symptoms.  Fracture  of  a  large  por- 
tion has  been  occasionally  observed,  both  clinically  and  after  death, 
and  is  of  great  importance  in  favoring  recurrence  of  the  dislocation. 
Malgaigne  represents  in  his  Atlas  (plate  XXII.,  fig.  4)  a  case  in  which 
the  anterior  third  of  the  fossa  was  broken  off  and  had  been  displaced 
backward  and  become  united  with  the  neck  of  the  scapula;  the  symp- 
toms in  the  case  were  that  the  shoulder  was  less  full  and  rounded 
than  normal,  and  that  the  head  of  the  humerus,  while  still  in  relation 
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with  the  anterior  part  of  the  aoromion^  projected  a  few  lineB  in  front 
of  the  inner  border  of  the  coraooid  process. 

The  special  indication  for  treatment  is  to  prevent  recarrenoe  of  the 
dislocation  by  fixation  of  the  limb  and  pressure  upon  the  head  from 
the  side  on  which  the  fracture  has  taken  place. 

Nerves.  Injury  to  the  nerves^  except  oi  a  slight  and  transitory  ohar- 
aoter^  is  rare^  and  in  most  of  the  cases  reported  as  such  the  injury  bu 
been  inflicted  during  reduction.  In  two  cases  in  which  the  injuiT  ^^^b 
demonstrated  by  post-mortem  examination^  Hilton's^  and  Panse's^' 
there  was  only  a  partial  laceration  of  the  circumflex  nerve  in  the 
former^  and  in  the  latter  rupture  at  different  levels  of  the  fibres  com- 
posing it,  only  recognizable  on  minute  dissection;  the  nerve  trunk  was 
extensively  infiltrated  with  blood;  the  dislocation  was  subglenoid,  and 
the  nerve  was  tig:htly  stretched  around  the  head  of  the  humerus.  In 
BourguesV  (subglenoid)  the  main  nerves  were  so  compressed  between 
the  surgical  neck  and  the  fascia  that  they  showed  multiple  grooves  and 
punctate  hemorrhages.  In  Muller^s  (p.  307)  the  nerves  and  artery 
were  compressed  by  a  cicatricial  band. 

It  is  not  uncommon  to  find  in  unreduced  dislocations  that  the  sensi- 
bility of  the  skin  over  most  of  the  deltoid  region,  which  is  supplied 
by  tne  circumflex  nerve,  is  diminished  or  lost,  and  tliat  in  others  after 
reduction  the  deltoid  is  paralyzed.  This  paralysis  of  the  deltoid  is 
thought  frequently  to  be  the  result  of  direct  bruising  of  the  muscle 
by  the  violence  that  caused  the  dislocation,  but  that  explanation  does 
not  satisfactorily  account  also  for  the  loss  of  sensibility  in  the  skin, 
and  we  must,  in  such  cases,  assume  that  the  trunk  of  the  circumflex  has 
been  stretched  in  the  dislocation. 

In  many  of  the  reported  cases  it  cannot  be  determined  whether  the 
injury  to  the  nerve  was  caused  by  the  dislocation  or  by  the  manoeuvres 
made  to  effect  reduction ;  in  others  it  is  clearly  due  to  the  dislocation. 
Illustrative  examples  have  been  quoted  in  Chapter  XXIX. 

The  cause  of  the  paralysis,  when  it  involves  more  than  the  circum- 
flex nerve,  is  very  obscure.  It  has  been  attributed  to  compression  of 
the  main  trunks  in  the  axilla,  but  this  explanation  is  not  satisfactorily 
supported  by  post-mortem  examination  or  experiment,  and  the  fact 
that  similar  symptoms  may  follow  blows  that  neither  produce  a  dislo- 
cation nor  directly  involve  the  nerves  adds  to  the  difficulty.  N6laton 
sought  to  explain  it  by  supposing  a  compression  of  the  nerves  between 
the  clavicle  and  the  first  rib,  and  some  cases  have  been  reported  which 
indicate  that  this  explanation  may,  sometimes  at  least,  be  the  correct 
one.  On  the  other  hand,  the  prompt  disappearance  of  the  symptoms 
in  some  cases  after  reduction  clearly  points  to  pressure  by  the  head  or 
neck  of  the  humerus  upon  the  nerves  as  the  cause. 

The  paralysis  may  appear  immediately  or  may  develop  gradually 
during  the  first  two  or  three  days,  and  it  may  be  complete  or  partiaL 
In  some  cases  (sec  Chaptc^r  XXIX.)  it  has  been  followed  by  serious 
changes  in  the  appearance  and  nutrition  of  the  limb,  presumably  the 

1  Hilton  :  Guy's  Hospital  Reports,  1847.  vol.  v.  p.  93. 
a  Parlse :  (Jaz.  MOdlcale  de  Paris,  18ftJ.  p.  21(». 
•"  Bourgues :  Bull,  de  la  Soc.  Anat.,  188.S,  p.  r>si. 
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effect  of  an  ascending  neuritis.  In  one  case  Bardenheuer*  demonstrated 
the  existence  of  neuritis  and  perineuritis  by  exposing  the  nerves,  and 
worked  a  gradual  cure  by  stretching  their  trunks. 

Whatever  doubt  may  exist  as  to  the  direct  cause  of  the  paralysis, 
the  first  step  in  the  treatment  is  to  reduce  the  dislocation;  after  that 
has  been  accomplished,  or  even  if  it  should  fail,  electricity  should  be 
persistently  employed.  Some  cases  respond  promptly  to  treatment,  the 
contractility  of  the  muscle  sometimes  reappearing  after  even  the  single 
application  of  a  blister,  while  others,  after  weeks  or  months  of  treat- 
ment, will  show  no  improvement.  So  long  as  the  muscle  reacts  to 
electrical  stimulation  the  prognosis  is  good. 

Bloodvessels.  The  complication  of  serious  injury  to  the  bloodvessels 
in  the  neighborhood  of  the  joint  is  not  frequent,  and  in  the  recorded 
cases  there  is  often  a  doubt  whether  the  injury  was  caused  by  the  dis- 
location or  by  the  attempt  to  reduce  it.  The  subject  has  been  discussed 
in  detail  in  Chapters  XXIX.  and  XXXIV. 

Ohest.  A  unique  case  reported  by  Prochaska,  in  which  the  head  of 
the  humerus  was  forced  into  the  chest  between  the  second  and  third 
ribs,  is  quoted  in  Chapter  XXIX.,  p.  409. 

Oompound  dislocations  are  rare;  the  wound  in  the  skin  is  commonly 
in  the  axilla,  sometimes  further  inward  through  the  pectoralis  major, 
sometimes  behind  the  joint.  It  is  a  very  serious  complication,  although 
there  is  reason  to  hope  that  a  larger  proportion  of  successes  will  be 
obtained  in  the  future  under  the  improved  methods  of  treating  wounds 
than  was  possible  in  the  past.  The  essentials  of  such  treatment  are 
immobilization  of  the  joint,  drainage,  and  surgical  cleanliness;  excision 
of  the  head  of  the  humerus  may  also  be  required  under  certain  circum- 
stances, such  as  diflBculty  of  reduction  or  retention,  coincident  fracture, 
uncleanliness  of  the  wound,  and  imperfect  drainage  of  the  joint.  The 
prudent  course  is  to  provide  abundantly  for  drainage,  by  not  closing 
the  skin  wound  except,  perhaps,  in  part,  and  by  packing  with  iodoform 
gauze  for  at  least  twenty-four  hours.  The  last-named  precaution  pro- 
vides a  prompt  and  ready  means  of  escape  for  the  blood  and  exuda- 
tions, and  at  the  same  time  does  not  prevent  the  wound  from  being 
closed  a  day  or  two  later  with  sutures  and  then  healing  as  rapidly  and 
kindly  as  if  it  were  entirely  fresh. 

Simultaneous  dislocation  of  both  shoulders  is  deemed  a  rare  occurrence; 
possibly  it  is  more  frequent  than  is  generally  supposed,  for  I  found 
five  cases  mentioned  in  the  Index  Medicns  for  the  years  1880  to  1885. 
It  is  of  interest  only  as  a  curiosity,  for  the  combination  does  not  seri- 
ously affect  the  prognosis  or  treatment.  The  causes  in  the  five  cases 
referred  to  were  as  follows.  In  one^  the  patient  was  seized  in  the  street 
by  two  thieves  who  drew  his  arms  upward,  outward,  and  backward, 
producing  subcoracoid  dislocations;  both  joints  had  previously  been 
repeatedly  dislocated.  In  the  second^  the  patient,  while  standing  on 
a  platform,  was  caught  under  one  arm  by  a  chain  and  thrown  to  the 
ground.     In  the  third^  a  woman,  eighty-six  years  old,  fell  out  of  bed, 

>  Bardenheuer :  Ix)C  cit..  p.  335. 

2  G.  E.  Moore :  New  York  Medical  Record,  1880,  vol.  xvlii.  p.  96. 

3  Caskie :  British  Medical  Journal.  1881,  ii.  p.  854. 

4  GUterbock :  Berlin,  klin.  Wochenschrlft,  1885,  vol.  xli.  p.  346. 
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receiving  an  intracoraooid  and  a  subcorac-oid  dislocation.  In  the  fourth' 
a  girl,  twenty-one  yeara  old,  was  knocked  down  by  a  falling  wall ;  and 
in  the  (iftli,'  a  girl,  the  injuries  occurred  during  an  epileptic  coDvulson. 
In  a  personal  case  both  ehoulders  were  dislocated  by  lifting  the  patient 
by  his  hands  out  of  the  water  into  a  i)oat.  All  of  them  were  anterior 
dislocations.  Mention  has  been  made  in  the  preceding  chapter  of  Bar- 
denheuer's  caae  in  which  botli  shoulders  were  dislocated  backward  by 
a  fall  forward  upon  the  elbows. 

Associated  dislocatloii  of  the  elbow  has  been  tviice  reported.  MtireU 
Lavallf'eV  patient  was  injured  in  a  railway  accident;  the  head  of  the 
humerus  was  driven  out  through  the  skm  of  the  outer  part  of  the 
shoulder  and  projected  so  far  that  the  elbow  was  iu  contact  with  the 
axilla;  the  elbow  also  was  dislocated. 

Moxhay's'  patient  was  a  man,  fifty-six  years  old,  who  was  stmck  on 
the  back  of  the  arm  by  the  handle  of  a  wrencli  and  sustained  a  back- 
ward dislocation  of  both  bonea  of  the  forearm  and  a  subeoracoid  disloca- 
tion of  the  shoulder;  the  latter  injury  was  notdiscovered  by  the  surgeon 
until  the  seventh  week  after  the  accident;  it  was  then  suooeasfully 
reduced. 

iQJnriea  caused  b?  attempts  made  to  reduce  dislocations  have  been 
described  in  Chapter  XXXIV. 

Prognosis  and  After-treatment. 

Since  our  knowledge  of  the  jiathology  of  dislocations  and  of  the 
common  obst:icl'>s  to  redtictinii  has  bi'conte  -^n  much  more  accurate 
snd  cMMj.Irt,..  :iiM  e^j».riiilly  irlur-  th<-  imn"ln,'t!<)n  of  the  use  of  ether 
and  chloroform,  failure  to  reduce  a  recent  dislocation  of  the  shoulder 
has  become  very  exceptional.  Bardenheuer  says  that  of  400  audi 
cases  treated  by  him  within  ten  years  he  has  not  failed  in  any,  and 
only  once  has  he  had  any  difficulty.  I  have  been  obliged  to  resort 
to  the  knife  in  only  one.  The  prognosis,  therefore,  so  far  as  the 
reduction  of  recent  dislocations  is  concerned,  is  eminently  favorable. 
It  is  also  more  favorable  for  the  older  dislocations  than  it  formerly 
was,  for  the  same  reasons  and  because  of  the  greater  safety  of  opera- 
tive interference;  and  at  the  same  time  such  cases  have  become  more 
uncommon,  for,  as  a  rule,  they  are  now  only  those  in  which  the  dislo- 
cation has  been  overlooked  or  not  treated. 

The  prt^uosis  is  also  favorable  as  regards  the  complete  restoration 
of  the  functions  and  security  of  the  joint,  but  this  restoration  may  be 
delayed  or  prevented  by  iuHammatiou  or  partial  anchylosis  of  the 
joint  or  by  paralysis  of  some  of  the  muscles,  and  the  security  may  be 
seriously  diminished  by  partial  failure  of  rejiair  or  by  permanent 
changes  iu  the  joint  surfaces. 

The  after-treatment  is  directed  to  the  retention  of  the  head  of  the 
bone  in  its  place  until  such  time  as  the  re]uiir  of  the  injuries  to  the 

'  Zlnker :  Idem,  p.  IIS. 

>  Friinkel :  Verhandl.  Berlin,  mod,  (iesellschsll,  1««.  nil.  p.  150. 

>  Morel- Lsvtlli-e :  Bull.  He  la  Soc.  de  Chii.,  IsM,  vol.  vlil.  p.  490. 
•  Uoxbay :  Lancet,  iaS2, 11.  p.  938. 
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capsule  and  periarticular  tissues  is  sufficiently  advanced,  and  to  the 
prevention  or  cure  of  inflammation  and  anchylosis. 

It  occasionally,  though  very  rarely,  happens  that  the  dislocation  is 
reproduced  within  a  few  minutes  of  the  reduction,  without  such  move- 
ment of  the  arm  (abduction  or  elevation  of  the  elbow)  as  would  explain 
it,  and  it  is  then  presumably  due  to  muscular  contraction,  perhaps  aided 
by  the  interposition  of  a  portion  of  the  capsule.  It  suggests  the  de- 
sirability of  immediately  and  securely  fixing  the  arm  to  the  side  of  the 
body  before  the  patient  is  allowed  to  move  after  reduction  has  been 
made,  and  of  inspecting  the  limb  shortly  afterward. 

The  traumatism  is  always  followed  by  some  inflammatory  reaction 
and  the  evidences  of  a  more  or  less  prolonged  arthritis,  but  it  seldom 
happens  that  this  is  sufficiently  violent  to  cause  apprehension  or  require 
other  treatment  than  immobilization  of  the  limb.  The  severer  cases 
are  those  in  which  the  limb  has  been  too  early  or  too  freely  used. 
The  fear  that  prolonged  immobilization  of  a  joint  would  lead  to  its 
permanent  stiffness  is,  or  has  been,  too  prevalent  and  has  led  to  much 
untimely  passive  or  active  motion  of  joints  that  have  been  injured,  and 
this  in  turn,  by  keeping  up  the  irritation,  has  increased  the  stiffness 
which  it  was  designed  to  diminish.  After  the  soreness  has  ceased, 
about  the  third  week,  the  patient  should  be  encouraged  to  try  gently 
to  increase  the  range  of  motion  and  freely  to  use  the  limb  within  the 
limits  of  pain.  The  retraction  of  the  capsule,  the  loss  of  its  pliability, 
is,  except  in  the  case  of  prolonged  inflammation  and  in  some  highly 
arthritic  individuals,  only  temporary  and  will  ordinarily  yield  to  the 
natural  dailv  use  of  the  limb. 

If  the  inflammation  is  more  severe  or  if  it  has  been  prolonged  by 
imprudent  use  of  the  limb  the  immobilization  should  be  supplemented 
by  traction  downward.  Bardenheuer'  highly  recommends  in  addition 
that  the  upper  end  of  the  humerus  should  be  kept  pressed  outward 
and  backward  by  a  pad  in  the  axilla  attached  to  a  weight  above  and 
behind  the  shoulder.     This  necessitates  the  recumbent  posture. 

For  late  changes  in  the  bone  see  the  following  section :  Habitual 
Dislocation. 

Paralysis  of  the  deltoid  causes  the  loss  of  voluntary  abduction  of 
the  arm,  and  if  prolonged  leads  to  permanent  shortening  of  the  lower 
and  inner  portion  of  the  capsule  with  consequent  limitation  of  even 
passive  abduction.  It  may  also  be  followed  by  the  sinking  of  the 
humerus  downward  through  lack  of  the  support  normally  given  by 
the  deltoid,  and  by  consequent  loss  of  security  in  the  joint.  Usually 
these  paralyses  get  well  spontaneously  or  under  treatment  by  blisters 
or  electricity,  but  sometimes  they  are  permanent. 

If  the  dislocation  remains  permanentiy  unreduced  the  periarticular 
muscles  become  wasted  and  the  deformity  of  the  region  is  thereby 
in  (Teased.  The  head  forms  a  new  socket  for  itself,  but  its  availability 
for  motion  is  slight,  and  the  use  of  the  limb  is  confined  as  a  rule  to 
the  '^  underhand''  movements.  In  some  cases  the  compensatory  mo- 
bility of  the  scapula  is  such  that  the  hand  can  be  raised  to  the  head, 

1  Bardenheuer :  Loc.  cit,  p.  412. 
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ID  some  a  d^ree  of  usefulDess  has  been  Gxceptionally  obtained 

is  far  in  excess  of  what  is  usual.     Thus,  Prochaska's  patieot,  the 

J  of  whose  humerus  was  lodged  in  the  chest  after  ha%'ing  paased 

weea  the  second  and  third  rib^,  earned  his  living  for  many  yenra 

■X  woodchoppep. 

Habitual  Dislocatdtm. 

jitual  dislocation,  by  which  is  meant  a  marked  tendeucy  to  the 
uduction  of  the  dislocation  by  slight  causes,  such  as  the  abduction 
.he  arm,  is  not  infrequent  and  may  constitute  a  serious  disability; 
s  most  frequently  observed  after  anterior  dislocations,  but  appeals 
lie  relatively  more  common  after  the  posterior  ones, 
rhistendency  has  generally  been  attributed,  though  without  anatom- 
l  proof,  to  laxity  of  the  capsule,  itself  the  oonsequenoe  of   impei^ 
repair  of  the  rent  made  in  it  at  tlie  time  of  the  dislocation,  but 
recent  researches  of  Jussel'  show,  for  the  fortvard  dislocation,  tliat 
enlargement  of  the  capsule  observed  in  such  cases  sometimes  takr« 
H  at  its  upper  portion  in  consequence  of  the  rupture  or  avulsion  of 
.  tendons  of  the  supraspinatns  and   infraspinatus  muscles,  which 
L.  /olves  the  rupture  of  the  capsule  at  the  same  level  and  the  creation 
„f  a  free  communication  between  its  cavity  and  tliat  of  the  subcoracoid 
bursa  (see  Chapter  XXIX.,  p.  411).     He  found  this  condition  at  the 
Lutopaies  of  five  joiats  wiiich  had  been  subject  to  habitual  dislocation 
luring  life  and  in   four  other  specimens  found  in  the  course  of  an 
examination  made  with  this  object  of  all  bodies  received  in  the  dis- 
secting-room during  two  successive  winters. 

Other  specimens  have  shown  important  changes  in  the  head  of  the 
humerus  and  the  glenoid  fossa.  Liibker^  presented  at  the  Fifteenth 
Congress  of  Oerman  Surgeons  a  s|>erimeii  obtained,  post  mortem,  from 
a  case  of  habitual  dislocation,  which  showed  changes  in  the  head  and 
glenoid  fossa  which  were  thought  to  be  the  effect  of  the  frequent  recur- 
rence, and  another  specimen  obtained  by  Vogt  by  excision  m  a  similar 
case  and  showing  the  same  changes  in  the  head  of  the  humerus.  The 
head  in  each  case  was  normal  only  on  its  inner  anterior  half;  the  other 
half  had  lost  its  roundness,  and  showed  a  depression  one  centimetre 
deep  and  two  centimetres  wide,  extending  from  top  to  bottom,  and 
separated  from  the  normal  inner  half  by  a  sharp  prominent  border. 
The  surface  was  covered  throughout  by  cartilage,  and  the  depression 
was  evidently  not  the  result  of  a  fracture  with  loss  of  substance.  The 
tuberosities  and  bicipital  groove  were  intact;  the  long  tendon  of  tlie 
biceps  was  torn  from  its  msertion,  and  had  become  adherent  in  its 
groove.  There  were  evidences  of  the  avulsion  of  the  muscles  from 
the  greater  tuberosity.  The  outer  portion  of  the  glenoid  fossa  was 
normal,  and  separated  by  a  sharp  vertical  border  from  the  large  inner 
portion  which  was  angularly  deflected  backward.  Both  portions  were 
covered  with  cartilage,  and  showed  no  sign  of  fracture.  The  head 
and  fossa  fitted  together  in  such  a  way  that  the  inner  lialf  of  the  head 
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articulated  with  the  inner-half  of  the  fossa,  and  the  sharp  edge  of  the 
latter  occupied  the  depression  in  the  former. 

He  refers  to  the  fact  that  specimens  obtained  by  excision  by  Cramer, 
Kiister,  and  von  Volkmann  showed  similar  losses  of  substance  in  the 
head  of  the  humerus,  and  attributes  them  to  the  freauent  recurrence 
or  to  a  persistent  subluxation  by  which  the  head  is  made  to  rest  against 
the  inner  border  of  the  fossa,  instead  of  squarely  against  its  face. 

The  symptoms  presented  by  Lobker's  case  during  life  are  not  given, 
but  it  does  not  seem  possible  that  they  could  have  been,  at  least  at  the 
last,  such  as  are  found  in  habitual  dislocation,  for  that  is  characterized 
by  complete  restoration  of  form  in  the  intervals  between  the  recur- 
rences, while  in  this  case  the  subluxation  must  have  been  persistent. 

Three  cases  of  habitual  dislocation  in  which  the  head  of  the  humerus 
was  excised  are  referred  to  by  Lobker  as  showing  similar  losses  of  sub- 
stance in  the  humerus,  but  a  reference  to  the  original  reports^  shows 
that  in  all  three  the  loss  was  thought  to  be  the  result  of  a  fracture, 
although  in  the  discussion  on  one  of  them  (Kiister's),  Riedinger 
expressed  the  opinion  that  it  was  due  to  absorption.  As  the  cases 
illustrate  also  the  method  of  treatment  by  excision,  I  quote  two  of 
them  briefly. 

Cramer^  s  patient  was  a  woman  thirty  years  old,  who  dislocated  her 
shoulder  forward  and  inward  during  an  epileptic  fit,  and  again  in 
another  two  months  later;  the  arm  was  then  immobilized  for  several 
months,  and  a  special  dressing  was  worn  most  of  the  time  afterward, 
especially  at  the  menstrual  periods,  when  the  attacks  of  epilepsy  were 
most  likely  to  occur,  but  nevertheless  the  dislocation  recurred  nineteen 
tiraes  within  five  years,  each  time  during  a 
fit;  reduction  was  sometimes  easy,  sometimes  ^®'  ^^• 

quite  difficult,  and  the  patient  was  eager  to 
be  relieved  of  the  annoyance  and  the  dread. 
The  head  was  excised  through  an  anterior 
incision,  and  the  patient  made  a  good  recov- 
ery. The  functional  result  was  fairly  satis- 
factory and  was  still  improving  two  years 
after  the  operation. 

The  articular  surface  of  the  head  of  the 
humerus  showed  a  shallow  loss  of  substance 
on  its  outer  side  four  centimetres  long,  two 
broad,  and  about  three-fourths  of  a  centi-       HorizoDUi  section  of  the  head 
metre  in  depth  at  the  centre  (Fig.  273),  and     of  the  humerui  in  cmmer's  case 

.1  /         1  11    1     J         i>   •  1  of  habitual  dislocation.     A,  1o«b 

there  Avas  found  a  small  body  of  irregular     of  subetance;  j?.  greater  tuber- 
shape,  one  centimetre  in  its  greatest  diame-     osity ;  c,  lesser  tuberosity, 
ter,  with  a  smooth  surface,  and  attached  by 

a  long,  thin  pedicle  to  the  posterior  margin  of  the  glenoid  fossa.  It 
was  composed  of  bone  covered  by  fibrous  tissue  with  bits  of  cartilage 
between  them  in  places,  and  was  thought  to  be  a  fragment  broken 
from  the  head. 

^  Cramer:  Berlin,  klin.  Wochenscbria,  1882,  p.  21.  Volkmann,  reported  by  Popke :  Zur  Kasuis- 
tik  und  Thcrapie  der  inveterirten  nnd  habltuellen  Schulterluxationen,  Halle,  1882.  Abstract  Id 
Centmlblatt  fUr  Chir.,  1883.  p.  28.    Kllster :  Beilage  zuni  Centralblatt  fUr  Chir.,  1882,  p.  73 
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In  Volkm&no's  the  posterior  third  of  the  head  showed  a  emiiodi 
surface  not  covered  by  cartilage,  which  had  been  "  undoubtedly"  pro- 
duced by  the  breaking  off  of  a  wedge-shaped  piece.  No  suob  fra^ent 
could  be  found  in  the  cavity,  and  it  was  tnoiic;nt  to  have  becu  absorbed. 
The  glenoid  articular  fossa  was  altered  in  shape,  having  become  nar- 
rower below  than  above.  The  capsule  was  torn  away  from  the  inner 
and  lower  margin  of  the  glenoid  fossa,  thus  creating  an  opening  which 
communicated  with  the  subscapular  bursa.  On  the  thickened  edge  of 
this  opening  was  attached,  by  a  sort  of  pedicle,  a  piece  of  cartilsure- 
covered  bone,  "  which  was  evidently  the  remains  of  a  fragment  broken 
from  the  edge  of  the  glenoid  fossa."  {This,  if  so,  would  be  a  suffi- 
cient explanatioD  of  the  recurrence.)  The  patient  recovered  from  the 
operation,  and  subsequently  reported  by  letter  that  tlie  condition  of  his 
arm  was  much  more  satisfactory  than  before  the  operation. 

These  changes  in  the  bones  are  essentially  the  same  as  those  descrilted 
in  cases  of  chronic,  non-anp putative  inflammation,  in  some  of  which  it 
is  evident  that  the  process  originated  in  a  dislocation.  (See  Gurlt, 
Path,  Anat.  der  Gelenkkrankhdien,  pp.  250-267,  and  especially  Curl- 
ing's case,  280,  also  described  in  the  Aledico-Ckimrffiad  Transaetitms, 
1837,  vol.  XX.  p.  336,  as  a  partial  dislocation  forward.)  It  seems  not 
improbable  that  the  series  of  observed  changes  may  be  started  by  an 
ordinary  dislocation,  that  is,  by  one  that  is  not  distinguished  by  any 
exoeptiooal  lesion  such  as  partial  fracture  of  the  heaa  or  of  the  edge 
of  the  glenoid  cavity;  this  is  followed  by  a  uon-suppurative  artlirilis 
which  so  modiSes  the  capsule  and  the  shape  of  the  surfaces  tliat  a 
recurrence  of  the  dislocation  is  made  easy.  The  peduuciilated  bodies 
composed  <>[  bone  :iTid  cartilatrc  sometimes  foand  in  the  joint  and 
thought  to  have  been  broken  from  the  head  of  the  hamerus  or  the 
edge  of  the  glenoid  fossa,  may  be  of  new  formation.  In  three  of  four 
cases  reported  by  Burrell  and  Lovett,'  some  of  the  muBclee  of  the 
shoulder  were  notably  atrophied. 

The  frequency  of  recurrence  varies  greatly  in  the  different  cases;  in 
some  the  intervals  are  long,  in  others  the  dislocation  is  produced  every 
time  the  elbow  is  raised,  and  in  some  the  bone  can  be  voluntarily  thrown 
out  of  place  by  the  contraction  of  the  muscles. 

Ordinarily  reduction  is  very  easy,  and  the  patient  learns  to  effect  it 
himself;  in  others  it  is  at  times  difficult. 

The  treatment  by  injections  of  iodine  and  by  narrowing  the  capsule 
on  the  inner  side  has  been  mentioned  in  Chapter  XXXIII.,  p.  435. 
The  latter  has  been  employed  successfully  by  its  introducer,  Kicard, 
in  two  cases  and  by  myself^  in  one.  The  incision  occupies  the  interval 
between  the  deltoid  and  pectoralis  with  an  extension  from  its  apper 
end  outward  close  to  the  acromion;  the  corresponding  portion  of  the 
deltoid  is  detached  and  turned  outward.  In  the  anterior  portion  of 
the  capsule  thus  exposed  two  or  three  sutures  of  stout  silk  are  passed 
80  as  to  take  up  a  fold  about  three-quarters  of  an  inch  wide  and  run- 
ning downward  and  outward. 

BurrelP  obtained  an  excellent  result  in  two  cases  by  excising  from 
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the  anterior  inner  portion  of  the  capsule  a  piece  four  centimetres  long 
and  one  wide,  and  closing  the  gap  with  catgut  sutures.  For  better 
exposure  of  the  field  of  operation  he  divided  the  upper  three-quarters 
of  the  tendon  of  the  pectoralis  major  close  to  its  insertion,  and  part  of 
the  tendon  of  the  subseapularis. 

Excision  of  the  head  of  the  humerus  has  been  resorted  to  in  at  least 
six  cases,  and  the  reported  results  in  some  of  .them  were  good.  I 
should  think  the  disability  would  have  to  be  great  to  justify  so  radical 
a  measure,  one  which  may  in  itself  be  so  disabling. 

Yeates*  describes  an  apparatus  which  he  had  worn  with  comfort  and 
advantage  to  limit  the  range  of  motion  and  thus  prevent  recurrence. 

Another  class  of  cases  in  which  the  tendency  to  recurrence  is  the 
result  not  of  a  primary  traumatic  dislocation  but  of  pathological 
changes  in  the  joint  or  of  paralysis  of  the  muscles  will  be  considered 
in  a  subsequent  section. 

Treatment  of  Old  Dislocations  that  Oannot  be  Bednced  by  Manipulation 

and  Forcible  Traction.' 

The  urgent  desire  of  patients  to  be  relieved  of  their  disability  or  of 
the  pain  caused  by  the  persistence  of  the  displacement  has  led  surgeons 
to  resort  with  increasing  frequency  to  cutting  operations  in  the  hope  of 
restoring  the  bone  to  its  place  or  improving  its  position,  or  to  excise 
the  head.  Others  sought  to  improve  the  position  of  the  limb  or  to 
create  a  false  joint  by  subcutaneous  fracture  or  division  with  the  saw. 
It  is  not  always  easy  to  determine  from  the  histories  of  the  cases  the 
measure  of  success  or  improvement,  for  in  some  the  report  ends  with 
the  operation,  and  in  others  although  the  result  is  called  a  success  the 
description  leaves  the  reader  in  doubt  as  to  the  completeness  of  the 
reduction  or  as  to  the  improvement  in  function.  With  our  more  accu- 
rate knowledge  of  the  changes  in  the  condition  of  the  glenoid  fossa 
and  in  its  relations  with  the  capsule  that  follow  the  prolonged  absence 
of  the  head  of  the  humerus  from  it,  we  may  well  doubt  the  complete- 
ness of  any  reputed  reduction  in  old  cases  obtained  by  subcutaneous 
measures  or  feel  justified  in  believing  that  the  benefit  attributed  to  the 
use  of  the  tenotome  was  a  delusion,  and  that  the  really  efficient  agents 
were  the  manipulation  and  the  traction.  In  this  criticism  I  do  not 
include  those  tenotomies  or  divisions  of  muscles  which  in  the  earlier 
days  took  the  place  now  filled  so  much  more  easily  and  safely  by  anses- 
thetics.  It  is  addressed  mainly  to  a  method  employed  by  Polaillon* 
in  1882,  and  subsequently  used  by  some  and  highly  recommended  by 
others  on  his  authority. 

Subcutaneous  Section.  Polaillon^s  patient  had  an  intracoracoid  dis- 
location, produced  during  an  epileptic  fit,  that  had  existed  for  four 
months.  An  attempt  to  reduce  with  the  pulleys,  aided  by  chloroform, 
failed,  but  brought  the  head  of  the  humerus  near  its  socket  and  directly 

1  Yeates :  lancet,  June  30, 1888. 

2  For  bibliography  see :  Knapp,  BeitrMf^e  zur  klin.  Chlr.,  1888.  vol.  iv. ;  Smital.  Wiener  med. 
Wochen.,  1890,  No.  52 :  Gwyer,  New  York  Medical  Journal,  March  28, 1891 :  Delbet,  Arch.  g6n.  d« 
Med.,  1893 ;  Soucbon.  Transactions  of  the  American  Surgical  Association,  1897. 

s  Polaillon :  Bull,  de  la  Soc.  de  Chir.,  1882,  p.  129. 
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T  the  coracoid  procei^s.     Eleven  days  later  tiic  patieat  was  agnio 

iformed,  a  btunt-pointed  tenotome  iDtrodiiced  through  a  small  cut 

through  the  ekiD  and  muscle  a  finger- breadth  below  the  tip  of 

acromion,  and  carried  horizontally  inward  l>etween  the  deltoid  and 

point  of  the  humerus,  its  edge  turned  backward,  and  then  with- 

iwn  so  as  to  divide  the  tissues  lying  upon  the  bone;  the  point  of  the 

»  was  then  carried  through  tlie  same  incision  to  the  l)ack  of  the 

prus,  and  a  similar  cut  made  along  the  outer  aspect  of  the  head. 

I  days  later  the  traction  was  renewed  under  chloroform,  and  the 

xiation  reduced.    A  week  later,  the  boue  having  meanwhile  shown 

instant  tendency  to  become  displaced  forward  and  inward,  a  toumi- 

t  was  applied  about  the  shoulder  to  keep  it  in  place.     A  month 

:r  the  patient  was  able  to  raise  his  hand  to  his  mouth  and  to  pot  it 

lind  his  bead,  and  "  the  movements  were  daily  gaining  in  extent." 

Lt  is  not  so  uncommon  for  a  second  or  third  attempt  to  reduce  by 

»ction  to  succeed  after  the  first  has  failed  that  the  success  in  this 

le  can  be  unhesitatingly  attributed  to  the  subcutaneous  division,  and, 

-thermorc,  it  seems  doubtful  whether  an  incision  made  from  the 

er  side  in  this  manner  could  divide  anything  that  offered  any  seri- 

obstacle  to  the  return  of  the  hone.     The  additional  eases,  in  which 

method  was  sucoessfnlly  employed  by  Polaillon,  are  briefly  meu- 

ued  in  a  thesis  by  Bardon-LacroKe,' 

An  open  arttarotomir,  by  which  the  surgeon  is  enabled  to  see  and 
ove  the  obstacles  to  reduction,  is  not  only  more  likely  to  be  euc- 
witviful  than  siibculaneons  division,  but,  if  carefully  dune  when  the 
tassues  have  not  been  lacerated  and  inflamed  by  recent  forcible  attempts 
to  reduce  by  traction  and  manipulation,  is  also,  in  my  opinion,  not  more 
dangerous.  If  the  conditions  prove  during  the  operation  to  be  unfa- 
vorable, excision  of  the  head  can  be  easily  substituted.  Souchon's 
statistics  show  63  per  cent,  of  the  results  classed  as  "  fair,"  "good," 
and  "very  good"  after  reduction  by  arthrotomy.  Among  unfavorable 
conditions  are  to  be  counted  fracture  of  the  glenoid  cavity  or  its  occu- 
pation by  a  mass  of  fibrous  tissue,  fracture  nnd  marked  displacement 
of  the  greater  tuberosity,  and  the  need  of  extensive  dissection  to  return 
the  head  to  its  place.  The  effect  of  the  latter  is  shown  in  the  com- 
paratively frequent  (IC  per  cent.,  Souchon)  necrosis  of  the  head  after 
reduction.  Possibly  tliis  could  be  avoided  by  keeping  tlie  liberating 
incisions  well  away  from  the  bone.  Xnapp,  reviewing  twelve  cases  of 
reduction  by  arthrotomy  and  twenty  of  excisioit  of  the  head,  advises 
reduction  only  in  comparatively  recent  cases,  excision  in  the  old  ones. 
In  a  number  of  cases  the  surgeon  has  resorted  to  excision  after  having 
failed  to  reduce  by  arthrotomy. 

In  anterior  dislocations  reduction  by  arthrotomy  is  best  done  by  an 
anterior  incision  along  the  border  of  the  deltoid,  aided  if  necessary  by 
a  horizontal  extension  outward  and  detachment  of  the  corresponding 
part  of  the  deltoid  from  the  acromion.  This  t;ives  free  access  to  the 
outer  part  of  the  head  and  capsnle  and  permits  the  removal  of  the 
latter  from  the  glenoid  fossa  if  it  has  become  adherent  to  it,  an  abao- 
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lutely  necessary  step  in  many  cases.  The  liberation  of  the  head  on  the 
inner  side  and  behind  is  much  more  difficult,  and  the  inability  prop- 
erly to  accomplish  it  appears  to  have  been  the  cause  of  the  rather  fre- 
quent abandonment  of  the  attempt  and  the  substitution  of  excision. 

The  after-treatment  requires  maintenance  of  a  position  that  effectu- 
ally opposes  recurrence  and  a  rather  early  resort  to  very  limited  passive 
motion. 

Excision  of  the  head  is  almost  always  to  be  preferred  when  the  dislo- 
cation has  been  complicated  by  fracture  of  either  the  anatomical  or  the 
surgical  neck,  because  the  resultant  conditions — faulty  position,  increase 
of  adhesions — ^greatly  increase  the  difficulty  of  reduction  and  render 
the  functional  result  poor  if  reduction  is  effected.  It  has  been  done 
by  an  axillary  incision,  especially  in  cases  complicated  by  fracture  of 
the  anatomical  neck.  This  method  is  of  comparatively  easy  execution 
and  may  properly  be  used  when  there  is  no  thought  of  attempting 
reduction;  otherwise  the  anterior  incision  should  be  U8e«l. 

Fracture  of  the  surgical  neck  of  the  homems,  which  has  not  infre- 
quently been  caused  by  the  attempts  made  to  reduce,  has  sometimes 
been  taken  advantage  of  to  place  the  limb  in  a  better  position,  and 
Despr^s^  recommends  that  it  should  be  intentionally  produced.  Others 
have  done  it  with  the  object  of  subsequently  preventing  its  reunion  and 
establishing  a  false  joint  between  the  upper  end  of  the  shaft  and  the 
glenoid  fossa.  Despr^'s  first  operation^  was  done  with  the  object  of 
obtaining  a  pseudarthrosis  at  the  seat  of  fracture,  but  bony  union  took 
place.  The  usefulness  of  the  limb  was,  however,  so  much  increased 
by  the  change  in  its  position  that  he  repeated  the  operation  upon 
another  patient  merely  to  effect  this  change,  and  was  in  this  case  also 
well  satisfied  with  the  result.  The  proposal  to  generalize  the  practice 
does  not  appear  to  have  been  received  with  much  favor  by  his  col- 
leagues in  the  Society. 

Other  features  of  this  subject  have  been  considered  in  the  first  part 
of  this  chapter. 

Dr.  J.  Ewing  Mears'  divided  the  surgical  neck  subcutaneously  with 
an  Adams's  saw  and  obtained  an  excellent  result  by  pseudarthrosis. 
His  patient  was  a  man,  thirty-nine  years  of  age,  and  the  dislocation 
was  of  two  years'  standing.  The  saw  was  entered  on  the  outer  side, 
and  the  division  was  easily  effected  in  about  five  minutes.  The  case 
deserves  to  be  remembered,  and  the  method  is  to  be  preferred  to  frac- 
turing as  less  dangerous  and  more  precise.  The  establishment  of  a 
false  joint  would  be  more  certainly  effected  by  the  removal  of  a  piece 
of  the  shaft. 

Congenital  Dislocations. 

This  term  as  commonly  employed  embraces  all  dislocations  which 
are  recognized  at  birth  or  which  probably  existed  then,  and  which 
have  no  recognizable  traumatic  cause.  They  present  three  distinct 
forms:  1,  one  due  apparently  to  irregular  development  of  the  joint;  2, 
one  in  which  the  bones  are  normally  formed  and  in  which  the  displace- 

1  Despri^s :  Bull,  de  la  Soc.  de  Chir.,  1879,  p.  742.  «  De«prti :  Loc.  cit„  p.  82. 

3  Mears:  Philadelphia  Medical  and  Surgical  Reporter,  1877.  yoI.  xxxtU.  p.  287. 
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Both  individuals  had  been  for  many  years  inmates  of  the  lonatio  mj- 
lum,  and  the  second  one  was  subieet  to  epileptic  eonvalaiiHia^  in  one  of 
which  she  died.  It  mast  be  admitted .  that  the  appeamnoes  an  nol 
incompatible  with  the  theory  of  a  post-natal  origin,  perhaps  bjr  mns* 
cular  action  in  an  epileptic  convalsiony  as  in  Frankel^  oaae  of  doahk 
simultaneous  dislocation  quoted  above,  p.  682. 

The  three  cases  of  single  subcoracoid  dislocation  observed  daring 
life  by  Smith  seem  to  have  been  paralytic  dislocations. 

2d  Group.  Sttbacromicd  or  aubgpinous,  probabljf  eaumd  dwriif 
delivery.  These  appear  to  be  mucn  the  most  frequent;  Gsillar^ 
quoted  by  Malgaigne/  reported  one,  Euster*  one  of  both  shoolden^ 
Scudder'  two,  I  have  seen  three,  possibly  four,  and  A.  M.  FheW 
reported  one  case,  and  tells  me  he  has  seen  six  odiers.  My  lessons  m 
thinking  this  group  probably  traumatic  are  that  the  hmitations  of 
motion  closely  resemble  those  of  the  similar  traumatio  disloosdon  in 
adultSy  and  that  the  bones  as  shown  in  a  few  operations  and  in  the 
radiographs  of  two  of  my  cases  (Plate  XX.)  differ  from  the  nonnsl  only 
in  being  smaller.  In  my  three  cases  and  in  Scudder's  two  the  right 
arm  was  affected,  in  Graillard's  the  left;  and  it  seemed  poesible  that  is 
the  right  shoulder  is  in  front  in  the  great  majority  of  births,  the  oanse 
might  be  its  pressure  against  the  arch  of  the  pubis.  Agginst  this,  or 
at  least  limiting  it,  is  the  double  dislocation  in  Kuster's  and  the  bmoh 
presentation  in  one  of  mine.  Of  four  cases  of  head  presentation  dldiv- 
ery  was  instrumental  in  one,  easy  in  one,  difficult  in  two. 

Kiister,  operating  upon  one,  found  the  glenoid  fossa  normally  plaori 
but  smally  and  the  humerus  rested  on  its  posterior  border.  In  s  cise 
I  operated  upon  the  conditions  were  the  same.  Dr.  Phelps  tells  me 
he  has  found  the  fossa  defective  at  its  posterior  margin,  as  if  a  ^eoe 
had  been  broken  off.  Both  of  my  radiographs  show  an  apparently 
normal  glenoid  fossa  and  humerus,  but  all  the  bones  of  the  limb,  in 
all  three  eases,  were  smaller  than  those  of  the  other.  My  patients 
when  examinecl  were  nine,  nine,  and  eleven  years  old;  Scudder^s  were 
seven  and  nine,  Gaillard's  sixteen;  four  of  the  six  were  girls. 

The  head  of  the  humerus  can  be  seen  and  felt  beneath  and  bdiind 
the  acromion  (Fig.  276),  sometimes  quite  close  to  its  normal  poaitioD, 
sometimes  much  further  back;  in  Gaillard's  at  about  an  equal  distance 
from  the  two  ends  of  the  spine  of  the  scapula.  The  elbow  is  directed 
forward  and  a  little  outward  and  is  markedly  rotated  inward.  This 
position  is  noted  in  all  and  is  evidently  characteristic.  Motion,  active 
and  passive,  is  limited  in  all  dire<.'tions,  especially  outward  rotation  and 
adduction.  Scudder's  electrical  examination  of  the  muscles  showed 
little  difference  between  the  two  sides;  in  one  of  mine  the  muscles  sup 
plied  by  the  rauseulo-spiral  and  musculo-eutaneous  nerves  were  marx- 
edly  paretic;  in  the  other  two  all  were  normal.  In  all  my  cases  the 
condition  was  noticed  at  birth;  in  one  the  child  cried  whenever  the 
limb  was  handled,  but  after  two  months  moved  it  voluntarily.  In  my 
fourth  (doubtful)  case,  seen  in  1886,  the  delivery  was  instrumental  and 

J  Malgaigne  :  I^oc.  cit.,  p.  569. 

2  KUster:  Eln  Chlrurg.  Triennlum.  18S2,  p.  2o6. 

'  Scudder:  Archives  of  Pediatrics,  April.  1H90. 

«  Phelps :  Transactions  American  PH.*alatric  Association,  1805. 
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verj-  difficult;  the  child,  now  dead,  waa  four  years  old  when  I  eaw  him; 
the  attitude  of  the  limb  was  similar  to  that  above  described,  and  all 
voluntary  motion  at  the  shoulder  was  lost;  I  classed  it  at  the  time  as 
an  "  obstetrical  paralysis." 

F[0.27«. 


eubsptaouH  dlEloCAtloi 


The  treatment  in  Gaillard's  case  is  interesting :  Four  times  in  the 
coarse  of  a  week  be  made  horizontal  traction  on  the  arm  by  means  of 
a  weight  of  sixteen  pounds,  continued  for  fifteen  or  twenty  minutes, 
and  reinforced  occasionally  by  traction  with  his  hands.  On  the  last 
occasion  the  head  moved  an  inch  and  a  half  along  the  scapula  to  the 
edge  of  the  glenoid  fossa  and  was  then  thrown  into  it  by  a  movement 
of  leverage.  It  almost  immediately  came  out  again.  The  next  day 
it  was  again  reduced  and  kept  in  place  for  an  hour.  Ten  days  later  it 
was  again  reduced,  and  the  arm  fixed  by  a  bandage;  this  time  the 
reduction  persisted.  Two  years  later  the  limb  was  found  to  have 
gained  half  an  iuch  in  length;  the  patient  could  move  it  inward,  out- 
ward, forward,  and  backward,  could  lace  her  clothes  behind  her  back, 
carry  a  chair,  feed  herself,  and  play  on  a  guitar. 

Kiister  operated  (excision)  upon  one  shoulder  in  his  double  case, 
but  the  patient,  who  wan  fourteen  months  old,  died.  I  operated  upon 
one  by  an  incision  along  the  anterior  border  of  the  deltoid  with  a 
horizontal  outward  extension  from  its  upper  end  and  detachment  of 
the  anterior  half  of  the  deltoid  from  the  acromion.     The  tendon  of 
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the  suhacapulari^,  wbicb  was  tightly  stretched  across  the  glenoid  twm, 
was  divided,  and  the  head  brought  into  place.  The  change  in  position 
made  the  divided  deltoid  too  short,  ana  it  was  left  unsutured.  Tbe 
wound  healed  primarily,  and  reduction  was  maintained.  The  }>atienl, 
who  had  been  brought  from  a  distance,  passed  from  observation  at  the 
end  of  a  mouth.  In  the  other  two  cases  the  usefulness  of  the  limb 
wa«  such,  although  the  attitude  was  awkward,  that  I  advised  agaiost 
operatioH,     Nothing  was  done  in  Scudder's  cases. 

Pathological  Dislocatdons  and  SnblozatioDS. 

Subluxation  or  complete  dislui'ittiou  may  be  made  easy  by  changes 
effected  in  the  articular  surfaces  or  the  capsule  by  diaea.se,  or  by  paral- 
ysis of  the  deltoid  or  rotator  muscles  which  normally  aid  in  maintain- 
ing the  close  contact  between  the  bones.  The  reported  instances  are  not 
very  numerous,  and  even  in  some  of  these  the  evidence,  clinical  or  post- 
mortem, has  left  not  only  the  character  and  extent  of  the  displacement 
in  doubt,  but  also  its  essential  cause.  Such  eases  do  duty  with  the 
diScreut  writers  as  supposed  examples  of  widely  different  lesions,  such 
as  partial  traumatic  dislocations,  new  forms  of  dislocations,  and  ohrooio 
arthritis.  Gurit'  gives  to  Adams  (Todd's  Cyclapirdia,  article  Shoulder- 
joint)  and  Canton  [Lomlon  Mediciil  Gazette,  1848,  vol.  vi.  p.  410,  and 
vol.  viii.  p.  Ill)  the  credit  of  having  tirst  shown  that  cases  deecriiied 
as  partial  dislocation  by  Sir  Astley  Cooper,  Hargrave,  and  others  wen? 
actually  examples  of  chronic  non-suppurative  arthritis.  In  hb  own 
description  of  the  changes  effected  by  ihis  disease  io  the  quoted  cases 
be  does  not  always  discriminate  between  those  which  were  the  effect  of 
the  prolonged  inflammation  and  those  which  should  probably  be  attrih- 
ntcd  to  an  antecedent  traumatic  dislocation  which  originated  the  pm- 
ces.s,  such  as  rupture  of  the  tendons  of  the  eupraspinatiis  aad  iofni- 
spinatua  and  subscapular  is  muscles,  and  the  establishment  of  a  lai^ 
opening  between  the  cavity  of  the  joint  and  the  subacromial  bursa.  A 
dislocation  recurring  after  such  injuries  should  be  classed  with  the 
"  habitual  dislocations." 

Of  the  three  classes  made  by  Volkraann — dislocations  by  distention, 
by  destruction,  and  by  deformity  (see  Cliapter  XXXVI.) — the  sec- 
ond is  by  far  the  most  rare,  and  the  third  apparently  the  most  common, 
although  the  distinction  between  the  latter  and  the  first  cannot  always 
be  determined  clinically.  Indeed,  I  know  of  only  one  recorded  ea.ie 
in  which  the  history  clearly  shows  an  aeute  non-traumatic  effusion  in 
the  joint  promptly  followed  by  an  abrupt  appearance  of  the  deformity 
with  instant  relief  of  the  pain,  such  as  has  been  observed  at  the  hip 
and  knee  in  the  course  of  acute  rheumatism  or  the  eruptive  fevers. 
The  tase  was  reported  by  Hannon  and  is  quoted  by  Malgaigne.'  A 
man  forty-five  years  old,  who  had  previously  suffered  with  acute  rheu- 
matism in  the  knee  and  hip,  became  feverish,  and  on  the  following  day 
had  an  acute  inflammation  of  the  shonldcr-joint.  The  pain  iucrea^, 
and  on  the  night  between  the  fifth  and  sixth  days  became  suddenly 
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very  severe;  the  next  morning  a  snbcoracoid  dislocation  was  found, 
and  was  reduced  with  some  relief  of  the  pain.  The  next  day  the  dis- 
location  was  fonnd  to  have  partially  recurred;  it  was  again  reduced, 
and  the  limb  fixed  with  a  bandage.     Recovery  followed. 

Malgaigne  thinks  the  over-distended  capsule  is  ruptured  on  the  inner 
side,  and  thus  the  dislocation  made  possible;  the  view  seems  insuffi- 
cient to  explain  the  easy  partial  recurrence.  When  the  effusion  is 
more  slowly  produced  and  is  large  the  head  of  the  humerus  is  sepa- 
rated from  direct  coutact  with  the  glenoid  cavity  by  a  layer  of  liquid, 
the  depth  of  which  may  amount  to  one  centimetre,'  unfler  which  cir- 
cumstances it  is  evident  that  a  slight  force  would  be  sufHcient  to  dis- 
place the  humerus  to  eitlier  side  and  without  rupture  of  the  capsule, 
just  as  one  easily  produces  a  dislocation  in  a  freshly  dissected  shoulder 
after  Dialling  a  small  opening  in  the  capsule  to  admit  the  air.  This 
requires  relaxation  of  the  scapular  muscles  which  normally  hold  the 
bones  close  together,  and  stiiih  relaxation  would  not  be  found  when  the 
arthritis  is  acute  and  painful, 

A  class  of  cases,  of  which  quite  a  number  have  been  reported,  are 
sometimes  described  as  traumatic  dislocations  upward,  but  Malgaigne'g 
opinion  tliat  tbcy  are  the  result  of  arthritis  is  now  generally  accepted 
for  most  of  them.  They  are  characterized  by  the  projection  of  the 
head  upward  and  forward  and  rigidity  of  the  limb.  Malgaigne  quotes 
a  case  to  show  that  the  displacement  may  be  caused  by  carrying  the 
arm  in  a  sling  that  is  too  short  and  tight. 

Most  of  the  specimens  of  dislocation  by  dfformiiy  are  open  to  the 
doubt  wliether  they  may  not  actually  be  nearthroses  following  trau- 
matic dislocations,  and  this  is  especially  true  of  those  in  which  the  dis- 
location is  forward.  Gurlt"  describes  seventeen  specimens  concerning 
which  this  doubt  exists,  and  I  tbink  he  might  well  have  added  to  them 
several  of  those  which  he  desrriljes  as  examples  of  chronic  inflammation. 

Dislocations  Dne  to  FaraljTBis. 

This  variety,  rare  in  the  adult,  has  been  sliown  by  the  investigations 
(rf  Duchenne  de  Boulogne^  to  be  much  more  common  in  new-born  chil- 
^"^Mn,  the  paralysis  being  due  to  ^e  pressure  of  the  forceps  or  to  trac- 
tion in  delivery.     In  conseqiuagu&&% l^ck  °^  support  which  ensues 
"  1  ahoulder,  the  weight  of  the 
iiing  support,  that  of 
nercome  gradually  by  the 
!lie  condition  of  the  joint 
I  relaxation  of  tlie  mua- 
^t  force  is  then  sufficient 
Malgaigne  says  that 
)  the  displacement  is 
nplete;  and  that  when 
B  effected  bv  the  action 


olul.  de  »6d.  e 


DISLOCATIONS. 

the  gul)scapularis,  which  was  tightly  stretched  across  the  glenoid  iaes^ 
was  divid^,  and  the  head  brouu;ht  into  place.  The  change  in  posititio 
made  the  divided  deltoid  too  snort,  and  it  was  left  uosutiired.  The 
wound  healed  primarilv,  and  reduction  was  maiDtained.  The  patit^nt, 
who  had  been  brought  from  a  distance,  passed  from  observation  at  the 
end  of  a  month.  In  the  other  two  cases  the  usefulnes-s  of  the  limb 
was  such,  although  the  attitude  was  awkward,  tbat  I  advised  agaiiut 
operation.     Nothing  was  done  in  Scudder's  cases. 

Pathological  Dislocations  and  Subluzatioiis. 

Subluxation  or  complete  dislouitiou  may  be  made  easy  by  change 
effected  in  the  articular  surfaces  ur  the  capsule  by  disease,  or  by  paml- 
ysis  of  the  deltoid  or  rotator  muscles  which  normally  aid  in  maintain- 
ing the  dose  contact  between  the  bones.  The  reported  instances  are  not 
very  numerous,  aud  even  in  some  of  these  the  evidence,  clinical  or  post- 
mortem, has  left  not  only  the  character  and  extent  of  the  dispUcement 
in  doubt,  but  also  its  essential  cause.  Such  canea  do  duty  with  the 
differeut  writers  as  supposed  examples  of  widely  different  lesions,  such 
as  partial  traumatic  diiUocations,  new  forms  of  dislocations,  and  ciironic 
arthritis,  Gurlt'  gives  to  Adams  (Todd's  Cyclopir.dia,  article  Shoulder- 
joint)  and  Canton  {London  Mediiml  Gazette,  1848,  vol.  vi.  ji.  410,  and 
vol.  viii.  p.  Ill)  the  credit  of  having  first  shown  tliat  cases  described 
as  partial  dislocation  by  Sir  Astley  Cooper,  Hargrave,  and  others  were 
actually  examples  of  chronic  non-suppu native  arthritis.  In  his  own 
description  of  the  changes  effected  by  this  disease  in  the  quoted  cases 
he  does  not  always  discriminate  between  those  which  were  the  effect  of 
the  prolonged  inflammation  aud  those  which  should  jtrobably  be  attril>- 
utecltoan  antecedent  traumatic  dislocation  which  originated  the  pro- 
cess, such  as  rupture  of  the  tendons  of  the  supraspinatus  and  infra- 
spinatus aud  subscapular  is  muscles,  and  the  establishment  of  a  large 
opening  between  the  cavity  of  the  joint  and  the  subacromial  bursa.  X 
dislocation  recurring  after  such  injuries  should  be  classed  with  tbr 
"  habitual  dislocations." 

Of  the  three  classes  made  by  Vol  kmann  ^dislocations  by  distention, 
by  destruction,  and  by  deformity  (see  Chapter  XXXVI.) — the  sec- 
ond is  by  far  the  most  rare,  and  the  third  apparently  the  most  common, 
although  the  distinction  between  the  latter  and  the  first  cannot  always 
be  determined  clinically.  Indeed,  I  know  of  only  one  recorded  case 
in  which  the  history  clearly  shows  an  acute  nun-traumatic  effusion  in 
the  jiiint  promptly  followed  by  an  abrupt  appearance  of  the  deformity 
with  Instant  i-elief  of  the  pain,  such  as  has  teen  observed  at  the  hip 
and  knee  in  the  course  of  acute  rheumatism  or  the  eruplive  fevers. 
The  case  was  reported  by  Hannon  and  is  quoted  by  Malgaigne.'  A 
man  forty-five  years  old,  who  had  previously  suffered  with  acute  rheu- 
matism in  the  knee  and  hip,  became  feverish,  aud  on  the  following  day 
had  an  acute  inflammation  of  the  shoulder-joint.  Tlic  pain  incrraW, 
and  on  the  night  between  the  fifth  and  sixth  days  became  suddenly 

I  Giiilt :  F&tholog.  Anat.  dct  GelenklmnbbelWD,  1S63,  p.  2S0, 
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very  severe;  the  next  morning  a  subcoracoid  dislocation  was  found, 
and  was  reduced  with  some  relief  of  the  pain.  The  next  day  the  dis- 
location was  found  to  have  partially  recurred;  it  was  again  reduced, 
and  the  limb  fixed  with  a  bandage.     Recovery  followed. 

Malgaigne  thinks  the  over-distended  capsule  is  ruptured  on  ihe  inner 
side,  and  thus  the  dislocation  made  possible;  the  view  seems  insuffi- 
cient to  explain  the  easy  partial  recurrence.  When  the  effusion  is 
more  slowly  produced  and  is  large  the  head  of  the  humerus  is  sepa- 
rated from  direct  contact  with  the  glenoid  cavity  by  a  layer  of  liquid, 
the  depth  of  which  may  amount  to  one  centimetre/  under  which  cir- 
cumstances it  is  evident  that  a  slight  force  would  be  sufficient  to  dis- 
place the  humerus  to  either  side  and  without  rupture  of  the  capsule, 
just  as  one  easily  produces  a  dislocation  in  a  freshly  dissected  shoulder 
after  making  a  small  opening  in  the  capsule  to  admit  the  air.  This 
requires  relaxation  of  the  scapular  muscles  which  normally  hold  the 
bones  close  together,  and  such  relaxation  would  not  be  found  when  the 
arthritis  is  acute  and  painful. 

A  class  of  cases,  of  which  quite  a  number  have  been  reported,  are 
sometimes  described  as  traumatic  dislocations  upward,  but  Malgaigne' s 
opinion  that  they  are  the  result  of  arthritis  is  now  generally  accepted 
for  most  of  them.  They  are  characterized  by  the  projection  of  the 
head  upward  and  forward  and  rigidity  of  the  limb.  Malgaigne  quotes 
a  case  to  show  that  the  displacement  may  be  caused  by  carrying  the 
arm  in  a  sling  that  is  too  short  and  tight. 

Most  of  the  specimens  of  dislocation  by  deformity  are  open  to  the 
doubt  whether  they  may  not  actually  be  nearthroses  following  trau- 
matic dislocations,  and  this  is  especially  true  of  those  in  which  the  dis- 
location is  forward.  Gurlt^  describes  seventeen  specimens  concerning 
which  this  doubt  exists,  and  I  think  he  might  well  have  added  to  them 
several  of  those  which  he  describes  as  examples  of  chronic  inflammation. 

Dislocations  Due  to  Paralysis. 

This  variety,  rare  in  the  adult,  has  been  shown  by  the  investigations 
of  Duchenne  de  Boulogne^  to  be  much  more  common  in  new-born  chil- 
dren, the  paralysis  being  due  to  the  pressure  of  the  forceps  or  to  trac- 
tion in  delivery.  In  consequence  of  the  lack  of  support  which  ensues 
upon  the  paralysis  of  the  muscles  of  the  shoulder,  the  weight  of  the 
limb  causes  it  to  sink  downward,  the  only  remaining  support,  that  of 
atmospheric  pressure,  being  presumably  overcome  gradually  by  the 
accumulation  of  liquid  within  the  capsule.  The  condition  of  the  joint 
then  resembles  that  of  hydrarthrosis,  plus  the  relaxation  of  the  mus- 
cles, and,  as  has  been  above  described,  any  slight  force  is  then  sufficient 
to  displace  the  head  of  the  humerus  to  one  side.  Malgaigne  says  that 
when  all  the  muscles  of  the  shoulder  are  paralyzed  the  displacement  is 
always  downward  and  forward,  and  usually  incomplete;  and  that  when 
the  paralysis  is  partial  the  displacement  is  always  effected  by  the  action 

^  Albert :  Chirurg.  iind  Operat.,  vol.  li.  p.  320. 
-  Gurit:  Loc.  cit..  p.  274. 

s  Duchenne  de  Boulogne.  De  1' Electrisation  locali«^e,  ]871,  2d  ed.;  and  Panas:  Diet  de  M6d.  et 
Chir.  pratiques,  art.  Epaule,  p.  514. 
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lunpar      gedmust^lesand  is  reduced  by  the  weight  of  thcHmb;  in 
Idly  cases  uf  the  latter  kind  of  which  he  had  knowledge,  two  in 
..ber,  the  displacement  was  backward.     He  saw  in  a  man,  thirty- 
,r  years  old,  a  double  paralytic  dielooation. 

n  new-born  children  the  dislocation  is  said  to  be  always  backward, 
tcromial.     Duchenne  saw  in  ten  years  eight  cases  of  this  kind, 
all  the  cases  of  obstetrical  paralysis  which  be  had  seen  tlie  same 
ip  of    muscles  was  affected,   namely,  the  deltoid,  infraspinatus, 
pa,  and  brachialis  anticns;  in  some  there  was  also  paralysis  of  the 
iclea  in  the  forearm  and  hand  supplied  by  the  musculo-sptral  or 
ir  nerve.     I  have  seen  [taralyBis  of  the  same  muscles  (the  deltoid, 
nq,  and  bracbialis  anticiie)  appear  spontaneously  at  the  age  of  one 
with  consequent  laxity  of  the  joint  that  permitted  dislocation 
vurd  and  backward.    When  the  paralysis  is  caused  by  the  applica- 
of  the  forceps  the  mechanism  appears  to  be  the  pressure  of  the 
!  of  the  instrimient  upon  the  brachial  plexus  on  the  side  of  tho 
ji£;  in  other  cases  it  is  the  pressure  of  the  finger  used  as  a  book  in 
axilla  or  to  bring  down  the  arm  when  raised  beside  the  head, 
'n  one  of  Duchenne's  cases,  treated  by  Cbassaignac,  a  permanent 
i  was  obtained  by  a  fixation  dressing,  worn  for  five  or  six  weeks. 
Jc«asion!illy  the  disability  of  the  muscles  Is  due  to  a  traumatism 
(myopathic  dislocation).     In  a  case  reported  by  Wolff,'  in  which  the 
head  of  the  humerus  had  sunk  almost  three  centimetres  below  the  acro- 
mion, and  the  disability  was  very  great,  the  functions  of  the  limb  were 
much  improved  by  an  operation ;  the  joint  was  opened  |>osteriorly  along 
the  margin  of  the  glenoid  fossa,  the  articular  cartilage  removed,  and 
the  bou<s  fa.Ht(-twil  tugMtlier  wtlh  stmng  >iiK-er  wire.     The  control  over 
the  limb  thus  obtained  through  the  scapula  was  such  that  it  could  be 
raised  and  lowered  and  even  a  little  adaucted  and  abducted. 

1  Wolff:  B«t1.  kiln.  WocbeiuchrKt,  ISSe,  No.  52.    Abetmcl;  in  CebtntbUU  flit  Chir.,  1BS7,  p.  «n. 
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DISLOCATIONS  OF  THE  ELBOW. 

DISLOCATIONS   OF  BOTH  BONES;   BACKWARD,  FOBWABD, 

LATERAL,  DIVEBGENT. 

Anatomy.  On  either  side  of  the  lower  end  of  the  humerus  is  a 
prominence,  the  epicondyle,  which  can  be  easily  felt,  and  is  of  great 
importance  in  the  recognition  of  any  change  in  the  relations  of  the 
bones  that  constitute  the  elbow-joint.  The  inner  one,  commonly  called 
the  epitrochlea,  is  more  prominent  and  well-de6ned  than  the  outer  one, 
and  its  upper  margin  joins  the  shaft  of  the  humerus  by  a  sharp  curve, 
while  on  the  outer  side  of  the  shaft  the  supinator  ridge  connects  the 
side  of  the  shaft  with  the  epicondyle  by  a  gradual  slope.  Below  the 
epitrochlea  is  the  flattened  circular  side  of  the  trochlea,  projecting 
downward  and  forward  about  half  an  inch,  with  a  sharp,  well-defined 
margin,  which  is  masked  by  the  olecranon  and  ulna  when  the  bones 
are  in  place.  From  this  edge  the  articular  surface  of  the  trochlea 
passes  outward  like  a  cone,  its  diameter  becoming  rapidly  smaller  for 
about  half  an  inch,  and  then  enlarges  again,  but  less  abruptly,  for 
nearly  an  equal  distance.  Above  it,  posteriorly,  is  a  deep  depression, 
the  olecranon  fossa,  into  which  the  tip  of  the  olecranon  is  received  in 
full  extension  of  the  joint,  and  above  it,  anteriorly,  is  a  corresponding, 
smaller  one,  to  receive  the  tip  of  the  coronoid  process  in  full  flexion. 
On  the  outer  side  of  the  anterior  and  lower  part  of  the  trochlea,  and 
separated  from  it  by  a  shallow  vertical  groove,  is  the  capitellum,  or 
radial  head,  of  the  humerus  with  which  the  head  of  the  radius  articu- 
lates, a  rounded  prominence  looking  directly  forward. 

The  ulna  articulates  with  the  trochlea  by  its  greater  sigmoid  cavity, 
which  has  a  central  longitudinal  ridge  fitting  into  the  central  depression 
of  the  trochlea,  and  opposing  displacement  to  either  side. 

The  radius  articulates  with  the  capitellum  by  the  slightly  concave, 
circular  upper  surface  of  its  cylindrical  head,  and  with  the  lesser  sig- 
moid cavity  on  the  outer  side  of  the  ulna  and  coronoid  process  by  the 
side  of  its  head.  This  articular  surface  on  the  side  of  the  head  is  about 
three-eighths  of  an  inch  long  (from  above  downward)  on  the  inner  and 
posterior  side  of  the  bone,  the  part  that  is  in  contact  with  the  ulna  in 
supination,  but  is  shorter  on  the  outer  side  at  the  part  which  comes  in 
contact  with  the  ulna  in  pronation. 

The  long  axes  of  the  trochlear  cones  and  the  ovoid  capitellum  coin- 
cide with  one  another  and  represent  the  axis  of  the  joint  for  flexion 
and  extension;  this  line  crosses  the  lower  end  of  the  humerus  from  a 
point  just  below  and  in  front  of  the  external  epicondyle  to  one  that  is 
just  covered  by  the  lower  part  of  the  epitrochlea,  and  is  inclined  down- 
ward and  inward  from  the  transverse  axis  of  the  lower  end  of  the 
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ocation  of  both  booea,  much  that  concerna  mauy  of  the  other  forms, 
to  limit  the  descriptions  of  tlie  latter  mainly  to  the  poiuts  of  difler- 

I'he  classiticatiou  which  will  be  here  followed  is  the  same  in  its  prio- 
cipal  features  as  those  adopted  hy  most  rec«ut  writers.  The  differences 
are  in  the  grouping  and  recognition  of  the  varieties. 

I   1.   Dislocations  backward, 

backward  iind  outward, 
backnurd  and  inward. 

2.  Lateral  dislocations, 
I  .     I  inward. 

complete  oulward. 

3.  Forward  dislocations, 
incomplete,  or  1st  degree, 
complete,  or  'Jd  degree. 
with  rraclure  of  tbe  olecranon. 

4.  Divergent  diHlocnlions, 

transverse. 

r  1,  2.   Backward  and  T 1.  Incomplete,  or  I»l  degree. 
Dislocntions   of  the   j  npward,         \  2.  Complete,  or  2d  degree. 

ulna  iilone,  3.   BaeiiwHrd  and  outward,  behind  radius. 

[  4.   Forward. 

f  I.   Backward. 

Dialocalion.   of  the   !   |   ^?"'""^' 

radius  alone,  ^   Bj- elong*.io 

I.  5.   Aesociat(^  w 
Congenital  and  pathological  dial 


Dislocation  of  the  Forearm  Backward. 

This  is  the  most  common  of  all  dislocations  of  the  elbow.  It  is 
habitually  produced  by  a  fall,  but  although  the  examples  are  so  nnmer- 
oas  the  mechanism  or  mode  of  production  has  been  tlie  subject  of  much 
controversy,  lai^ly  due  to  the  resort  to  hypotheses  which  was  stimu- 
lated by  the  lack  of  deJiuitc  knowledge.  Few  who  fall  are  able  to 
describe  the  circumstances  of  the  fall,  to  sav  whether  the  arm  was  fully 
extended  or  partly  flexed,  whether  the  violence  was  received  upon  the 
band  or  upon  the  elbow,  and  a  preconceived  theory  in  the  mind  of  the 
HUiTieon  is  a  great  help  to  the  discovery  of  facts  that  favor  it. 

The  theory  of  producllori  by  forced  flexion  is  supported,  so  far  as  1 
know,  by  only  one  case,  and  that  a  case  that  has  only  recently  been 
reported.  Stetter'  had  a  patient  who,  while  working  in  a  mine,  was 
caught  under  a  falling  stone  in  such  a  way  that  his  left  elbow  was 
forcibly  flexed  between  the  stone  and  the  wall  and  was  dislocated  back- 
ward. When  seen,  about  an  hour  afterward,  the  joint  was  in  the  posi- 
tion of  extension.  Reduction  was  eu.sily  effected  by  traction,  and 
recovery  took  place  without  incident.  Fracture  of  the  ooronoid  process 
could  not  be  recognized. 

The  theory  of  direct  dixplacement  backward  ("  glissement")  formo- 

1  SlellO! :  Compendium  der  L9hw  Ton  don  Liiiullonen,  1886,  p.  48. 
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lated  by  Boyer,  and  at  one  time  widely  held,  has  not  withstood  the 
criticism  of  later  writers  and  is  no  longer  accepted  in  explanation  of 
dislocations  caused  by  falls.  A  case  reported  by  Weber  nearly  fifty 
years  ago,  and  much  quoted  since,  is  an  example  of  production  in  this 
manner,  but  not  in  a  fall:  a  young  man,  wishing  to  show  his  strength, 
held  his  arm  extended  while  another  tried  to  bend  it;  the  latter  not 
succeeding,  struck  the  front  of  the  upper  part  of  the  forearm  violently 
with  his  fist,  at  the  same  time  pressing  the  wrist  forward,  and  caused  a 
dislocation  which  could  not  be  reduced.  In  like  manner,  the  disloca- 
tion can  be  produced  by  a  blow  upon  the  back  of  the  arm  just  above  the 
elbow,  as  in  a  case  quoted  by  Malgaigne  from  Flaubert,  in  which  the 
patient's  arm  was  caught  under  an  overturned  wagon,  and  in  another 
seen  by  Hamilton.  A  similar  mechanism  has  also  been  observed  in 
outward  dislocation. 

The  theory  of  torsion  presented  by  Malgaigne,  according  to  which 
the  patient  in  his  fall  strikes  upon  the  inner  side  of  the  slightly  flexed 
forearm  and  the  elbow,  the  limb  being  somewhat  abducted,  is  perhaps 
true  of  some  cases.  Malgaigne' s  explanation  is  very  brief;  he  simply 
says  the  dislocation  is  effected  by  '*  a  movement  of  torsion  which  brings 
the  coronoid  process  successively  inward,  downward,  and  backward.'' 
However  obscure  the  explanation  may  be,  and  it  suggests  an  origin  in 
speculation  rather  than  in  observation,  the  fact  remains  that  in  a  few 
well-authenticated  cases  the  violence  has  certainly  been  received  upon 
the  upper  and  inner  part  of  the  forearm  and  not  upon  the  palm  of  the 
hand.  Pingaud^  quotes  three  such:  a  rider  falling  with  his  horse  and 
dislocating  his  elbow  while  the  hand  still  held  the  bridle;  a  man  falling 
in  the  gymnasium  with  his  forearm  bent  behind  his  back;  another  fall- 
ing backward  and  rolling  upon  his  side  while  his  hand  held  his  cloak 
together  in  front  of  his  chest. 

Hyperextension  and  Abduction,  It  is  now  generally  believed  that  the 
injury  is  habitually  caused  by  a  fall  upon  the  palm  of  the  outstretched 
hand,  the  elbow  being  in  complete  extension,  and  that  the  primary 
rupture  of  the  ligaments  which  makes  the  dislocation  ]>ossible  is 
effected  by  hyperextension  of  the  joint.  That  this  was  a  possible  cause 
was  known  to  Petit,  who  had  seen  a  compound  dislocation  thus  pro- 
duced; and  Desault  and  Bichat,  anticipating  in  this,  as  in  so  many 
other  things,  the  slower  judgment  of  the  profession,  declared  it  to  be 
the  common  mechanism,  but  the  investigations  which  first  satisfactorily 
demonstrated  it  were  made  by  a  young  Grerman  surgeon  in  1844, 
Roser.^  His  results  are  quoted  and  his  experiments  repeated  and 
extended  to  other  than  backward  dislocations  by  Streubel,'  and  to  these 
two  papers  and  the  articles  by  Denuc6*  and  Pingaud,  above  mentioned, 
tlie  reader  is  referred  for  details  to  which  the  needed  space  cannot  here 
be  given. 

Experiment  upon  the  cadaver  shows  that  when  this  action,  of  a  fall 
upon  the  outstretched  hand,  is  imitated,  the  hand  being  supinated,  the 
anterior  portion  of  the  internal  lateral  ligament  becomes  tense  and  then 

1  Pingaud :  Diet.  Encyclop.  des  Sc.  M6d.,  art.  Conde,  p.  496. 

•  Roser :  Arch.  fUr  physioloff.  Ueilkunde,  1844,  Heft  2,  p.  185. 
3  Streubel :  Prager  Vierteljabrachrift,  1850,  vol.  I.  p.  1. 

*  DenucM^ :  Diet,  de  M(kl.  et  Cblr.  prat.,  art  Coude. 
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yields,  usually  at  its  up[>er  iDsertion;  then,  as  the  movement  is  con- 
tinued, the  rupture  extends  along  the  anterior  ligament,  perhaps 
invulving  part  of  the  brachialis  anticus,  the  elbow  bend^  inward,  and 
if  pressure  is  mode  downward  upon  the  head  of  the  humerus  this  bone 
passes  down  in  frunt  of  the  eoronoid  process  and  radius,  and  a  back- 
ward dislocation  is  produced. 

In  wliatever  direutiou  the  force  may  act  it  is  evident  that  its  SrsE 
effect  must  be  to  rupture  one  or  both  of  the  lateral  ligaments,  for  tliey 
are  the  ones  which  hold  the  bones  together  and  they  oppose  not  only 
lateral  motion  but  also  hyperextension.  According  as  one  or  the  other 
of  these  is  first,  or  alone,  torn,  and  according  to  the  direction  of  the 
force,  the  details  of  the  position  in  which  the  bones  come  to  rest  viW 
vary  and  the  displacement  will  be  directly  backward  or  to  either  side 
or  with  more  or  less  abduction  or  adduction  of  the  forearm. 

The  frequency  with  which  the  tip,  or  more,  of  the  internal  epicon- 
dyle  is  broken  off  and  the  fiexors  of  the  hand  detached  from  it  and  tlie 
adjoining  bone,  and  with  which  the  external  lateral  ligament  remains 
continuons  with  the  periosteum  stripped  up  from  the  back  of  the 
external  condyle,  convinces  me  that  forcible  abdnction  of  the  forearm, 
during  either  extension  or  partial  flexion  of  the  elbow,  is  the  first  step 
in  the  production  of  the  injury  in  a  large  number  of  cases;  this  breaks 
the  internal  lateral  ligament  and  frees  the  nina,  and  then  the  bones  slip 
past  each  other,  the  external  lateral  ligament  bciug  torn  or  detached  in 
the  movement,  and  the  head  of  tlie  radius  tearing  off  the  corresponding 
portion  of  the  capsule  and  adjoining  periosteum  as  it  slips  up  behind 
the  condyle. 

The  cases  in  which  the  coronoid  process  and  the  portion  of  the  bead 
of  the  radius  which  is  anterior  at  the  moment  are  broken  off  show  that 
in  them  the  direct  impulsion  of  the  bones  past  each  other  was  effectwl 
by  great  violence  acting  along  the  axis  of  the  forearm  before  these  two 
parts  had  entirely  cleared  the  lower  surface  of  the  humerns. 

In  one  case  that  came  under  my  observation  the  dislocation  ^t-as 
effected  by  hyperextension  and  torsion  without  the  aid  of  the  weight 
of  the  body  to  press  the  humerut)  downward.  The  patient,  in  jumping 
down  from  his  wagon,  steadied  himself  by  grasping  the  rail  of  the 
seat,  and,  the  height  being  considerable,  the  wrench  was  sufficient  to 
dislocate  the  elbow. 

Pathology.  The  internal  lateral  ligament  isalwaystnrn,  usually  at  its 
insertion  upon  the  humerus,  and  the  rent  extends  along  the  anterior 
ligament.  The  external  lateral  ligament  is  usually  torn  or  detached 
from  the  humerus;  its  i^artial  preservation  in  some  cases  notably  affects 
the  attitude  of  the  limb  and  may  create  considerable  difficulty  in  reduc- 
tion.    The  orbicular  ligament  is  rarely  injured. 

The  tip  of  the  internal  epicondyle  is  frequently  torn  off,  apparently 
by  avulsion  through  the  attached  flexor  muscles;  when  the  fragment 
is  lar^e  it  remains  attached  to  the  internal  lateral  ligament  and  is  dis- 
placed upward  and  backward. 

The  flexor  muscles  of  the  hand  are  sometimes  quite  freely  torn  from 
the  humerus,  the  brachialis  anticus  is  sometimes  lacerated  and  in  ex- 
treme displacements  torn  across;  the  tendon  of  the  biceps  occasionallv 
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slips  around  the  outer  side  of  the  external  condyle.  In  the  only  case 
in  which  I  have  seen  all  these  extensive  lesions  the  end  of  the  humerus 
was  stripped  of  all  its  muscles  and  had  passed  through  the  fascia  and 
lay  under  the  skin  in  the  fold  of  the  elbow,  but  the  patient  had  been 
subjected  to  three  attempts  by  different  surgeons  to  reduce  under  ether, 
and  it  is  probable  that  the  lacerations  were  in  part  due  to  those  attempts. 

The  capsule  at  the  back  of  the  external  condyle  is  torn  off  by  the 
edge  of  the  head  of  the  radius  and  seems  freauently  to  maintain  its 
continuity  with  the  adjoining  periosteum,  which  latter  is  stripped  up 
for  some  distance  and  caps  the  nead  of  the  radius  in  its  new  position. 
This  stripping-up  of  the  periosteum  and  its  effect  in  producing  new 
bone  if  the  dislocation  remains  unreduced,  which  I  pointed  out  in  the 
first  edition,  I  have  repeatedly  observed  since.    (See  Chapter  XL VII.) 

The  displacement  of  the  bone  varies  greatly,  both  in  extent  and  in 
direction.  The  top  of  the  coronoid  process  may  rest  against  the  lower 
and  posterior  surface  of  the  trochlea,  and  the  radius  still  remain  in 
contact  with  the  under  surface  of  the  capitellum  by  the  anterior  por- 
tion of  its  disk,  or  the  latter  may  be  entirely  dislocated  and  rest  against 
the  posterior  face  of  the  external  condyle. 

When  the  ulna  is  more  and  the  radius  less  displaced  the  deviation  of 
the  wrist  is  to  the  inner  side;  and  when  both  bones  are  completely  dis- 
placed backward  deviation  of  the  wrist  to  either  side  will  incline  their 
upper  ends  to  the  opposite  side,  and  thus  bring  them  nearer  to  the 
internal  or  the  external  epicondyle  respectively. 

If,  in  the  production  of  the  dislocation,  the  lateral  outward  flexion 
is  more  marked  than  the  hyperextension,  the  capitellum  slips  along 
the  head  of  the  radius  to  its  inner  side,  and  the  latter  lodges  on  the 
outer  surface  of  the  former  just  below  the  epicondyle,  while  the  coro- 
noid process  rests  against  the  posterior  surface  of  the  external  condyle, 
having  been  carried  outward  by  pronation  of  the  forearm.  The  long 
axis  of  the  forearm  is  deviated  to  the  inner  or  the  outer  side;  the 
internal  lateral  ligament  is  freely  torn.  This  is  the  dislocation  back- 
ward and  oufwardf  classed  by  some  with  the  outward,  by  others  with 
the  backward  dislocations,  and  sometimes  misleadingly  reported  as  a 
pure  outward  dislocation. 

Complications.  Fractures  of  the  olecranon,  the  coronoid  process,  the 
head,  shaft,  and  lower  extremity  of  the  radius,  and  the  epitrochlea  have 
been  observed  in  connection  with  dislocation  backward.  Fracture  of 
the  okcranon  is  effected,  presumably,  by  the  pressure  of  its  tip  against 
the  back  of  the  humerus  when  the  posterior  part  of  the  lateral  liga- 
ments proves  stronger  than  the  bone,  and  a  fracture  is  produced  with 
angular  deformity  and  crushing  of  the  posterior  portion  of  the  bone 
at  the  seat  of  fracture.  In  a  case  reported  by  W.  H.  Daly*  of  frac- 
ture of  the  olecranon,  and  probably  of  the  coronoid  process  also,  the 
coexistence  of  a  Colles's  fracture  at  the  wrist  showed  plainly  that  the 
injury  was  produced  by  a  fall  upon  the  extended  hand. 

Fracture  of  the  coronoid  process  is  probably  produced  when  the 
momentum  of  the  fall  forces  the  humerus  downward  before  the  hyper- 

1  Daly :  Philadelphia  Medical  and  Surgical  Reporter,  1880,  vol.  zlili.  p.  71. 


DISLOCATIOJiS. 

till:      1  bus  quite  carried  the  tip  of  the  process  past  the  trocblea;  and 

iizbePK*B  experimeots  indicate  that  it  can  also  be  caused,  when  the 
eiuow  ia  slightly  flexed,  by  the  direct  impulsion  of  tbe  lower  end  ni 
*^^  hcimeriis  in  a  direction  parallel  to  that  of  the  long  axis  of  (lie 

-earm.  As  the  brachialis  anti(^us  is  attached,  not  to  the  tip  of  llie 
iiocess,  but  to  its  anterior  face  and  the  adjoining  surface  of  the  ulua, 
Jie  displacement  is  usually  slight. 

Partial  fracture  of  the  head  of  the  radius  has  been  observed  in  a 
number  of  cases,  often  associated  with  fracture  of  the  coronoid  pre*- 
oess.  It  has  been  described  in  Chapter  XX.  The  portion  broken  off 
is  the  anterior  or  inner  third,  and  the  fracture  is  effeete*!  by  the  direct 
T)ressure  of  the  condyle  brought  to  bear  upon  the  i>eripherv  of  the  disk 
jy  the  displacement  backward  of  the  latter. 

One  case  of  fracture  of  the  shaft  of  the  radiiu  and  three  of  fractare 
of  its  fojoermd,  CoUes'a  fracture,  complicating  backward  diiilocation  of 
the  elbow,  are  reported  in  a  thesis  by  Dupuy.' 

The  dislocation  may  be  made  compound  by  the  projection  of  the 
trochlea  through  the  skin  in  the  fold  of  the  elbow,  and  tlio  brachial 
artery,  and  periiaps  even  the  median  nerve,  may  be  ruptured.  lu  a 
ease  reportcil  by  Ledderhose,'  in  which  the  dislocation  was  made  cem- 
pound  by  a  transverse  wound  in  the  fold  of  the  elbow,  the  muecQlo- 
spiral  nerve  was  torn.  Five  months  later  the  nerve  was  succe^folly 
reunited  by  suture. 

In  another,  reported  by  Ferret,'  the  median  nerve,  exposed  for  more 
than  three  inches  in  the  wound  and  tightly  stretched,  sloughed  away. 

Sjrmptoins.  The  elbow  is  usually  flexed  at  an  angle  about  midway 
between  complete  extension  and  flexion  at  a  right  angle,  but  it  mayb« 
completely  extended,  or  even  hyperextended,  as  in  a  case  reported  bv 
Morel-Lavalk'e.'  The  limb  is  shortened,  and  if  viewed  from  behind 
the  shortening  appears  to  be  in  the  arm,  because  of  the  elevation  of  the 
olecranon,  but  if  viewed  from  in  front  in  the  forearm.  If  a  few  hours 
have  passed  since  the  injury  was  received,  the  region  of  the  elbow  Ls 
occupied  by  a  swelling  which  may  be  so  great  as  completely  to  mask 
the  bony  points  and  the  characteristic  changes  in  outline;  but  if  this 
swelling  is  slight  or  absent  the  antero-posterior  diameter  of  the  joint 
appears  increased,  and  the  transverse  diameter  unchanged.  The  lower 
part  of  the  triceps  curves  backward  in  the  median  line  to  the  end  of 
the  olecranon,  creating  a  hollow  on  either  side,  in  the  outer  one  of 
which  may  be  seen  a  slight  elevation  marking  the  position  of  the  head 
of  the  radius. 

The  front  of  the  joint  appears  full,  and  the  forearm  just  below  it  b 
broadened  by  the  shortening  of  the  niuscles  that  arise  from  either  eun- 
dyle.  Sometimes  the  outline  of  the  trochlea  can  be  distinctly  felt  or 
even  seen,  but  ordinarily  it  is  masked  by  the  overlying  muscles. 

The  forearm  may  take  any  attitude  between  pronation  and  supina- 
tion, for,  as  voluntary  rotation  is  pos.'jible,  the  piitient  places  it  in  the 


>  lAdderbcse :  Deulacbe  Zeltwhrin  lur  ChlniiRle,  vol.  iit. 
Chlrurale,  18«7.  p.  732. 
'  rerrat :  Pnij{Ti>(  MMlcal,  Mbt  7.  ItW. 
4  Morel -LsTkllfe :  Bun.  de  la  Sac.  de  Cblr.,  IS5G,  vol.  Til.  p.  9 


DISLOCATIONS  OF  THE  ELBOW. 


605 


most  convenieDt  attitude.  The  axis  of  the  forearm  may  be  deviated 
to  either  side  (Fig.  278). 

Flexion  and  extension  are  possible  within  variable,  but  always  nai^ 
row,  limits  and  painful;  and  wheD  Sexton  ia  made  the  prumlneDre  of 
the  olecranon  behind  the  joint  is  increased.  Abnormal  lateral  mobility 
of  the  joint  exists. 

If  now  the  positions  of  the  two  epicondyles  and  the  tuberosity  of  the 
olecranon  can  be  recc^nized,  it  will  be  seen  that  the  latter  is  displaced 
backward  and  upward,  rising,  if  the  limb  is 
extended,  above  the  horizontal  line  joining 
the  epicondyles,  or  projecting  far  behind  a 
frontal  plane  passing  through  these  two 
points  if  the  limb  is  partly  flexed.  This 
backward  projection  of  the  olecranon  will 
be  increased  by  flexion  of  the  elbow,  and  at 
the  same  time  it  will  descend;  while  by  ex- 
tension it  will  be  moved  to  a  higher  level 
and  brought  nearer  the  back  of  the  humerus. 

The  head  of  the  radius  can  be  felt,  per- 
haps even  seen,  under  the  skin  below  and 
to  the  outer  side  of  the  olecranon  close 
behind  the  external  condyle,  and  can  be 
recognized  by  the  concavity  of  its  upper 
surface  and  felt  to  move  under  the  finger 
when  the  wrist  is  gently  rotated 

On  the  inner  aide,  if  the  swelling  is  not 
too  great,  the  linger  passing  forward  and  ^ 
dosvnward  from  the  tip  of  the  olecranon  sue-  » 
cessively  rec<^;nize3  tne  curved  mner  mar- 
gin  of  the  great  sigmoid  cavity,  poseibly 

also  the  coronoid  process  and  tne  oack  of  Dtsi»»iion  of  ihe  elbow  taokwud. 
the  trochlea,  and  tnen  moving  around  the 

inner  side  below  the  epitrochlea  to  the  front  may  trace  the  sharp  cir- 
cular margin  of  the  trochlea  and  recognize  its  rounded  surface  and 
groove  in  front. 

Diagnosis.  The  diagnosis  should  be  made  upon  actual  rect^nition 
by  palpation  of  the  position  of  the  two  epicondyles,  the  olecranon,  and 
the  head  of  the  radius.  The  surgeon  should  never  be  satisfied  with 
less  than  that,  and  if  it  cannot  be  obtained  he  should  refuse  to  make 
a  positive  diagnosis.  No  attitude  of  the  limb,  no  measurements,  no 
apparent  changes  in  its  diameter,  no  considerations  of  abnormal  mo- 
bility or  fixation  are  sufficient,  and  the  sui^eon  who  trusts  to  them  will 
be  only  too  likely  to  add  to  the  already  too  long  series  of  limbs  crip- 
pled in  consequence  of  errors  in  diagnosis.  If  the  swelling  is  too 
great  to  permit  the  bony  prominences  to  be  felt,  even  with  the  aid  of 
antesthesm,  the  examination  must  be  postponed  until  it  shall  have 
sui>sided. 

Of  the  different  fractures  that  have  been  mentioned  as  complications, 
those  of  the  olecranon  and  epitrochlea  are  easily  recognized  by  manip- 
ulation ;  that  of  the  coronoid  process  is  indicated  by  easy  recurrence  of 
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A\&\aca,xXaa  after  its  reduction,  but  if  tlie  patient  \a  etherized  at  Uu 
ne  this  symptom  is  by  no  mcaus  characteristic,  and,  furtbermore,  it 
ID  also  present  in  those  fractures  of  the  internal  condyle  which  are  com- 
plicatea  by  displacement  of  tbe  fragment  and  dislocation  of  the  radius 
backward.  Fracture  of  the  head  of  tbe  radius  can  hardly  be  recog- 
nized unless  the  fragment  should  be  so  displaced  that  it  can  be  felt  on 
the  outer  side  of  the  coodyle, 

The  reconls  of  discussions  over  cases  presented  to  tbe  various  learned 
societies  show  verv  clearly  the  f^reat  ditBculty  of  malting  a  diagnosis  in 
cases  that  have  remained  unreduced  for  any  length  of  time,  especially 
in  children  in  whom  the  injured  or  stripped  up  periosteum  rapidly 
forms  new  bone  which  obscures  the  original  outlines.  Much  of  tbe 
uncertainty  concerning  tbe  character  and  results  of  reported  cases  is 
due  to  this  fact 

Prognosis.  Tbe  prognosis  is  favorable;  reduction  in  recent  cases  may 
be  confidently  expected,  with  complete  or  almost  complete  restoration 
of  function.  In  old  cases,  of  more  thau  six  weeks'  standing,  the  pn>l>- 
ability  of  reduction  is  greatly  diminished,  although  successes  have  bt*n 
reported  after  three,  five,  and  even  seven  months.  The  greater  the 
displacement  upward,  the  arm  being  only  slightly  flexed,  the  less  ia  the 

[irobability  of  reduction  after  the  lapse  of  some  time,  for  the  lacerated 
ateral  ligaments  have  then  formed  new  attachments  at  points  so  hi^b 
on  the  humerus  that  they  must  be  again  ruptured  before  the  ulna  and 
radius  can  be  brought  below  tbe  end  of  the  humerus,  and  in  attempdng 
to  rupture  them  by  flexing  the  elbow  tlie  olecranon  is  liable  to  be 
broken.  In  addition,  the  sigmoid  cavity  fills  up  with  fibroug  tissue 
■which  obliterates  its  articular  surface  and  hinds  it  to  the  Iwick  of  the 
humerus.  Furthermore,  as  the  injury  is  most  frequent  in  the  young, 
whose  periosteum  is  active  to  produce  bone  when  irritated  or  stripped 
up,  obstacles  may  thus  be  created  which  cannot  be  overcome  except  by 
arthrotomy.  In  some  cases  of  unreduced  dislocation  the  patients  have 
in  time  obtained  a  free  range  of  motion  and  a  useful  limb,  but  usually 
the  mobility  is  very  slight.  In  a  discussion  upon  the  subject  in  tbe 
8oci6t&  de  Chirui^ie  (BuMetins,  1861,  p.  103),  it  was  staled  as  tbe 
experience  of  several  of  the  members  that,  in  the  older  cases  at  least, 
it  was  not  uncommon  to  fail  to  make  a.  complete  reduction  of  the 
radius,  but  that  nevertheless  tbe  patients  recovered  full  use  of  the 
joint.  Recurrence  of  the  dislocation  of  the  radius  alone  bad  also  beea 
observed.  Mason'  reported  such  a  case  in  which  the  recurrence  was 
thought  to  have  taken  place  during  the  agitation  accompanying  tbe 
recovery  from  the  effects  of  the  ether. 

Even  after  un  early  reduction  the  mobility  may  be  dimiuisfaed  by 
the  results  of  the  arthritis,  especially  in  tlie  old  and  rheumatic,  or  by 
new  formations  of  bone  about  the  joint  which  mechanically  limit  its 
range  of  motion. 

Compound  dislocations  usually  do  well  if  kept  surgically  clean  and 
well  drained;  primary  reseclinn,  in  the  alwt^ncf.'  of  special  indications, 
should  not  be  done. 

■  Ma»OQ  :  New  Vorli  JEedlcal  Rtcord.  IWO,  vol.  six.  p.  BBS. 
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Treatment.  Much  less  attention  has  been  paid  in  the  treatment  of 
dislocations  backward  of  the  elbow  to  the  obstacles  created  by  the 
iintorn  ligaments  than  in  those  of  the  shoulder  or  hip^  and  methods 
are  in  general  and  successful  use  that  are  directly  opposed  in  character 
to  those  based  upon  a  consideration  of  such  obstacles  and  upon  the 
principle  that  a  dislocated  bone  should  be  returned  along  the  route  by 
which  it  has  been  displaced.  The  explanation  of  this  success  of  faulty 
methods  is  to  be  found  either  in  an  extensive  primary  laceration  of 
both  lateral  ligaments  or  in  the  possible  overcoming  of  the  obstacles 
by  increasing  the  laceration.  The  easy  reduction  of  most  dislocations 
under  ether  by  direct  pressure  in  suitable  directions  upon  the  projecting 
ends  of  the  bones  is  an  indication  that  ligamentous  obstacles  of  impor- 
tance do  not  exist  and  that  the  chief  opposition  is  furnished  by  the 
muscles  spasmodically  contracted  on  all  sides  of  the  joints  and  the 
inference  is  too  often  drawn  that,  provided  this  opposition  is  overcome 
by  force  or  by  ansesthesia,  the  surgeon  need  not  particularly  concern 
himself  witli  the  attitude  of  the  limb  during  his  efforts  to  reduce. 
But  the  success  of  a  faulty  method  should  not  make  us  unmindful  of 
its  defects;  our  work  should  be  done  skilfully,  as  well  as  successfully, 
and  even  if  our  errors  will  pass  undetected  and  their  consequences  be 
promptly  repaired,  we  should  not  lightly  commit  them. 

Such  a  generally  successful  but  faulty  method  is  that  in  which  the 
forearm  is  flexed  as  nearly  as  possible  to  a  right  angle,  drawn  directly 
away  from  the  humerus  in  the  direction  of  the  long  axis  of  the  latter 
until  the  tip  of  the  coronoid  process  is  brought  below  the  trochlea,  and 
then,  the  traction  being  relaxed,  is  moved  forward  and  upward  into 
place.  Many  different  methods  of  effecting  this  manoeuvre  have  been 
employed,  the  one  commonly  known  as  Sir  Astley  Cooper's,  although 
practised  in  exactly  the  same  manner  long  before  his  time,  in  which  the 
surgeon's  knee  is  placed  in  the  bend  of  the  elbow,  being  the  most  com- 
mon. Cooper's  description  of  it  is  as  follows:*  '*  The  patient  is  made  to 
sit  down  upon  a  chair,  and  the  surgeon,  placing  his  knee  on  the  inner  side 
of  the  elbow-joint,  in  the  bend  of  the  arm,  takes  hold  of  the  patient's 
wrist,  and  bends  the  arm.  At  the  same  time  he  presses  on  the  radius 
and  ulna  with  his  knee,  so  as  to  separate  them  from  the  os  humeri,  and 
thus  the  coronoid  process  is  thrown  from  the  posterior  fossa  of  the 
humerus;  and  whilst  this  pressure  is  supported  by  the  knee  the  arm 
is  to  be  forcibly  but  slowly  bent,  and  the  reduction  is  soon  effected. 
It  may  also  be  accomplished  by  placing  the  arm  around  the  post  of  a 
bed,  and  by  forcibly  bending  it  while  it  is  thus  confined." 

The  knee  is  thus  used  as  the  fulcrum  of  a  lever  of  which  the  wrist 
is  at  the  end  of  tlie  long  arm,  and  the  olecranon  at  that  of  the  short 
one.  The  resistance  to  be  overcome  is  that  of  the  muscles  and  of  the 
soft  parts  which  bind  the  ulna  and  radius  to  the  humerus,  and  it  must 
be  overcome  to  an  extent  that  will  allow  the  ulna  to  be  directly  sepa- 
rated from  the  lower  border  of  the  humerus  to  a  distance  equal  to  the 
height  of  the  coronoid  process,  more  than  half  an  inch;  the  lateral 
ligaments,  the  upper  fibres  of  the  anconaeus,  and  the  stout  fascia  on  the 

1  Cooper :  Loc.  cit.,  p.  382. 
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oater  side  of  the  elbow  most  all  yield  to  this  extent.  That  they  ooni- 
monly  do  so  is  a  proof  of  the  amount  of  the  laoeration  and  of  the 
force  employed.  The  method  is  &alty  because  it  requires  for  hs 
accomplisnment  a  maximum  of  laceration  on  both  sidea  of  the  joint 
which  may  have,  and  probably  has,  been  escaped  in  the  original  injury, 
and  because  it  requires  the  simultaneous  elongation  of  the  miiaoleB  of 
the  front  and  back  of  the  arm.  Possibly  forcible  pronation  of  the 
upper  part  of  the  forearm,  facilitated  by  the  rupture  of  the  intenal 
lateral  ligament,  would  make  it  easier  thus  to  disengage  the  eoronoid 
process  and  avoid  additional  laceration  on  the  outer  A&. 

Forced  flexion,  to  break  up  adhesions,  may  be  useful  in  delayed  ottMS 
as  a  preliminary  to  reduction  by  more  suitable  methods. 

The  specific  objection  made  to  this  method  applies  equally  to  all  in 
which  reduction  is  made  while  the  elbow  is  flexea  at  a  right  angle,  and 
in  a  less  degree  to  those  in  which  the  joint  is  partly  flexed.  In  the 
latter  the  modes  of  application  of  the  force  are  numerous  and  varied : 
traction  by  pulleys,  by  the  hand,  or  by  a  loop  placed  above  the  olecra- 
non, and  pressure  by  the  thumbs  upon  the  olecranon  and  head  of  the 
radius  while  the  fingers  are  interlocked  in  front  of  the  lower  end  df 
the  humerus.  The  more  extended  the  limb  the  more  easily  will 
methods  of  this  kind  succeed,  but  they  need  to  be  supplemented  bj 
flexion  or  direct  coaptation  after  the  eoronoid  process  has  been  brought 
sufficiently  low. 

A  possible  obstacle  in  the  way  of  traction  in  the  extended  or  slightly 
flexea  position  is  the  engagement  of  the  tip  of  the  eoronoid  process  in 
the  olecranoD  fossa  of  the  humerus  in  such  a  way  that  its  under  sur- 
face rests  directly  against  the  upper  posterior  portion  of  the  trochlea 
and  prevents  the  uhia  from  moving  bodily  in  the  direction  of  its  long 
axis.  It  can  be  disengaged  either  by  pronating  the  upper  part  of  the 
forearm,  hyperextending  the  elbow,  or  by  pressing  the  upper  part  of 
the  forearm  backward  and  the  lower  part  of  the  arm  forwara.  Except 
for  this  possible  obstacle  traction  in  complete  extension  meets  the  indi- 
cations sufficiently  and  without  needless  increase  of  the  laceration,  and 
the  obstacle  can  be  readily  overcome,  as  has  just  been  said,  by  slight 
hyperextension  as  suggested  by  Roser  in  1844. 

Traction  may  be  made  by  the  hands  of  the  surgeon  himself,  or  by 
assistants  while  the  surgeon  watches  the  descent  of  the  ulna,  frees  the 
eoronoid  process  if  necessary,  and  presses  the  radius  and  ulna  forward 
into  place  at  the  proper  time;  or  it  may  be  made  by  an  India-rubber  cord 
or  by  fastening  a  weight  to  the  wrist  and  allowing  the  arm  to  hang  down. 

This  method,  traction  upon  the  fully  extended  or  even  hyperextended 
forearm,  followed  by  direct  pressure  forward  of  the  upper  ends  of  the 
ulna  and  radius  and  counter-pressure  backward  on  the  lower  end  of 
the  humerus,  or  simply  by  flexion,  corresponds  as  nearly  to  the  funda- 
mental principle  of  reduction  as  is  practicable  in  the  usual  uncertainty 
as  to  the  exact  attitude  taken  by  the  limb  at  the  moment  of  dislocation. 

In  all  cases  of  doubt  or  difficulty  amesthesia  should  be  used;  and,  as 
a  general  rule,  whenever  a  lateral  displacement  is  associated  with  the 
backward  one  the  bones  should  be  pressed  sideways  into  line  before 
they  are  drawn  downward. 
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When  the  lateral  element  of  the  displacement  is  very  marked  and  it 
is  probable  that  the  primary  dislocation  was  directly  outward  and  has 
been  followed  by  a  ccmsecutive  displacement  backward,  anaesthesia 
should  not  be  omitted,  and  after  full  relaxation  has  been  obtained  the 
first  attempt  should  be  to  move  the  olecranon  and  head  of  the  radius  to 
the  radial  side  of  the  humerus  and  transform  the  dislocation  into  a  pure 
outward  one.  By  so  doing  the  principle  of  replacing  the  bones  by  the 
route  along  which  they  have  been  displaced  is  followed,  and  the  risk 
of  engaging  the  tendon  of  the  biceps  behind  the  external  condyle  is 
avoided.  (See  also  the  following  section.)  If  the  attempt,  cautiously 
made,  does  not  succeed,  the  surgeon  should  next  seek  to  change  the 
displacement  into  a  pure  backward  one  and  reduce  as  before  described. 

If  some  time  has  elapsed  since  the  accident,  more  than  ten  or  fifteen 
days,  it  may  be  desirable  to  break  up  such  adhesions  as  have  formed 
by  flexion,  extension,  and  lateral  flexion,  but  it  must  be  borne  in  mind 
that  forced  flexion  always  carries  the  risk  of  fracturing  the  olecranon. 
This  is  sometimes  intentionally  done  to  facilitate  reduction  in  old  cases; 
it  is  of  course  followed  by  more  or  less  loss  of  the  power  of  active 
extension. 

Fracture  of  the  coronoid  process  requires  no  special  treatment;  appar- 
ently the  fragment  is  seldom,  if  ever,  much  displaced,  for  it  retains  its 
connection  with  the  capsule  and,  after  reduction,  is  steadied  between 
the  lower  end  of  the  humerus  and  the  tendon  of  the  brachialis  anticus. 
The  special  indication  arising  from  it  is  to  guard  against  a  recurrence 
of  the  dislocation,  which  is  best  done  by  keeping  the  elbow  flexed  at 
or  even  within  a  right  angle.  A  posterior  moulded  splint  is  an  addi- 
tional safeguard. 

Fracture  of  the  olecranon  requires  the  special  treatment  proper  to 
that  injury,  but  as  the  extended  position  of  the  joint,  which  is  most 
favorable  for  the  prompt  and  close  repair  of  the  fracture,  exposes  to  a 
partial  or  even  complete  recurrence  of  the  dislocation,  it  must  be  avoided 
until  after  the  rupture  of  the  lateral  ligaments  has  been  in  great  part 
repaired.  If,  in  the  flexed  position,  the  olecranon  is  separated  from 
the  ulna  it  should  be  drawn  down  and  held  in  contact  by  adhesive 
plaster,  or  the  fracture  should  be  exposed  and  the  fragments  sutured. 

Fracture  of  the  head  of  the  radius  requires  prolonged  rest  of  the 
joint,  with  a  view  to  reunion  if  the  fragment  remains  in  place  ;  if 
displaced  and  readily  accessible  the  fragment  should  be  removed.  If 
the  fragment  should  remain  on  the  inner  side  of  the  joint,  between  the 
radius  and  ulna,  it  would  be  most  easily  reached  through  an  anterior 
incision,  in  making  which,  however,  special  care  would  have  to  be 
taken  to  avoid  injury  to  the  musculo-spiral  nerve  and  its  two  branches, 
the  radial  and  posterior  interosseous. 

Fracture  of  the  epitrochlea  requires  that  the  elbow  should  be  kept 
well  flexed,  to  relax  the  muscles  of  the  forearm  that  arise  from  this 
prominence. 

If  the  dislocation  is  compound,  but  without  laceration  of  the  soft 
parts  so  extensive  as  to  make  amputation  unavoidable,  the  parts  must 
be  thoroughly  cleansed  and  replaced,  efficient  drainage  provided  through 
the  wound  or  through  counter-openings,  and  the  limb  immobilized  in 

39 
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a  plaster  splint.  Some,  perhaps  extensive,  suppaiatioii  is  probable  in 
the  soft  parts,  but  the  joint  is  likely  to  escape  so  &r  as  to  preserve  a 
fair  amount  of  motion.  Even  if  the  brachial  artery  is  torn  the  limb 
may  still  be  saved;  and  although  the  additional  complication  of  rap- 
ture of  the  median  nerve  has  b^n  thought  to  make  amputation  neces- 
sary, I  think  a  different  view  would  now  be  taken  and  the  attempt 
would  be  made  to  reunite  its  ends.  Fortunately  both  oomplioationa^ 
especially  the  latter,  are  very  rare. 

After-treatment.  In  uncomplicated  cases  it  is  necessary  only  to 
retain  the  limb  in  a  sling  for  two  or  three  weeks,  or  until  such  time  as 
the  dependent  position  does  not  cause  pain.  Passive  motion,  to  prevent 
anchylosis,  is  not  necessary,  and  is  actually  harmful  durinff  tne  first 
fortnight  if  it  causes  pain.  The  limb  may  safely  be  immobilised  until 
the  injury  to  the  capsule  and  ligaments  has  been  repaired.  It  will  be 
more  or  less  stiff  wnen  first  taKen  out  of  the  dressings,  but  complete 
restoration  of  its  functions  may  be  confidently  expected  under  oaily 
use.  Exceptions  to  this  complete  recovery  are  sometimes  found  in  the 
old  and  rheumatic,  in  complicated  cases,  and  in  the  young  if  the  peri- 
osteum has  been  extensively  stripped  up.  In  the  first  class,  the  old 
and  rheumatic,  gentle  passive  motion  strictly  confined  within  the  limits 
beyond  which  persistent  pain  and  tenderness  are  caused,  may  be  of 
service  to  diminish  the  subsequent  stiffness  and  hasten  its  disappear- 
ance, and  in  all  it  may  be  usetul  to  change  every  day  or  two  the  angle 
at  which  the  limb  is  immobilized. 

Lateral  Dislocations  of  the  Forearm. 

Both  bones  of  the  forearm  may  be  together  dislocated  to  the  inner 
or  to  the  outer  side,  and  the  dislocation  may  be  complete  or  incom- 
plete. In  the  incomplete  form,  in  the  sense  in  which  the  term  has 
been  generally,  and  will  here  be,  used,  one  of  the  two  bones  still 
remains  below  or  in  front  of  the  lower  end  of  the  humerus,  although 
it  may  have  entirely  left  its  own  corresponding  articular  surface;  thus, 
in  the  incomplete  outward  dislocation  the  sigmoid  cavity  of  the  ulna 
lies  below  and  embraces  the  external  condyle,  and  its  inner  slope  may 
still  correspond  to  the  outer  j)art  of  the  troehlea  or  may  have  passed 
entirely  to  its  outer  side.  In  the  complete  outward  dislocation,  on  the 
other  hand,  the  sigmoid  cavity  of  the  ulna  is  turncKl  toward  (pronation) 
and  embraces  the  outer  side  of  the  external  condyle  or  the  supinator 
ridge,  and  the  head  of  the  radius  lies  nearer  the  median  line  in  front 
of  the  humerus.  Much  confusion  has  arisen  from  the  use  of  the  terms 
outward  and  inward  dislocation  to  include  also  the  outward  and  back- 
ward and  the  inward  and  backward  respectively,  both  in  text-books 
and  in  the*  reports  of  cases  in  the  journals.  '^Fhe  terms  will  be  here 
restricted  to  thosci  cases  in  which  the  prinuirv  dislocation  is  directly 
outward  or  inward,  the  coronoid  ])rocess  remaining  in  front  of ,  and  the 
olecranon  behind,  the  transverse  lontritudinal  (frontal)  plane  of  the 
humerus.  In  some  cases  of  outward  and  backward  dislocation  the 
question  may  arise  whether  the  position  in  which  the  bones  are  found 
is  not  the  result  of  a  consecutive  displacement  following  a  primary 
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outward  displacement.  I  believe  such  consecutive  displacements  to  be 
very  rare,  and  that  the  great  majority  of  backward  and  outward  dis- 
locations belong,  by  their  essential  features,  among  the  backward  ones 
with  which  I  have  above  described  them. 

In  a  dislocation  backward  and  inward  this  question  does  not  arise, 
for  a  complete  inward  dislocation  has  never  yet  been  reported;  but  the 
confusion  is,  nevertlieless,  equally  great,  for  the  epithet  '*  backward 
and  inward"  has  been  indiscriminately  applied  to  all  displacements 
toward  the  inner  side,  including,  as  Tr6lat  pointed  out,  three  distinct 
varieties:  1st,  dislocations  of  both  bones  inward;  2d,  dislocations  of 
both  bones  backward  and  inward,  and  3d,  dislocations  backward  of  the 
ulna  alone. 

Incomplete  Lateral  Dislocations. 

Doubtless  it  must  be  attributed  to  this  confusion  in  the  use  of  terms 
that  the  frequency  of  incomplete  dislocations  to  the  outer  or. the  inner 
side  passed  unnoticed  until  1863,  when  a  German  surgeon,  Hahn,  who 
had  practised  for  more  than  forty  years  at  Stuttgart,  published  a  paper* 
upon  the  subject  in  which  he  stated  that  he  had  treated  21  cases  of  this 
injury  in  thirty  years,  nearly  as  many  as  those  of  dislocation  back- 
ward observed  during  the  same  period;  of  these  18  were  in  children, 
3  in  adults;  12  of  the  former  and  2  of  the  latter  were  in  males,  and 
in  all  but  one  the  dislocation  was  inward.  The  statement,  which  was 
supported  in  many  points  by  the  observations  of  the  reviewer  of  the 
paper,  Strcubel,  at  once  attracted  attention  and  has  been  confirmed  and 
accepted  by  subsequent  writers;  the  principal  contributions  to  the  sub- 
ject iiave  been  made  by  Hueter,^  Nicoladoni,^  and  Sprengel.*  Hueter 
described  6  specimens  of  outward  dislocation  obtained  by  resection  and 
3  cases  observed  clinically;  Nicoladoni  found  4  incomplete  outward 
dislocations  in  16  dislocations  of  the  elbow  observed  in  four  and  a  half 
years;  and  Sprengel  reported  that  the  records  of  the  Halle  clinic  for 
the  years  1873-1879  contained  32  cases,  of  which  20  were  inward  and 
12  outward.  An  important  feature  of  the  last  communication  is  that 
15  of  the  32  (11  inward,  4  outward)  were  old  cases,  and  in  only  1  of 
them  could  reduction  be  obtained.  Although  it  is  not  so  stated,  it  is 
probable  that  in  many  of  them  an  error  in  diagnosis  had  been  com- 
mitted; Hahn  says  the  injury  is  frequently  mistaken  for  fracture  of 
the  lower  end  of  the  humerus.  In  a  case  seven  months  old  reported 
by  Spronfi^el  the  injury  had  been  pronounced  by  a  well-known  London 
surgeon,  who  gave  the  patient  a  written  opinion,  an  intercondyloid 
fracture  of  the  humerus,  and  he  added  that  there  was  no  trace  of  the 
dislocation  said  to  have  existed;  Sprengel  excised  the  joint  and  demon- 
strated the  dislocation.  On  the  other  hand,  Kronlein's  94  cases  (p. 
.'>9())  contain  no  examples,  and  in  my  experience  they  are  relatively 
verv  few. 

The  cause  is  usually  a  fall  upon  the  outstretched  hand;  exceptional 
causes  are  falls  upon  the  inner  side  of  the  elbow  and  blows  received 

1  Hahn  :  Schmidt's  Jahrbucb,  vol.  czix.  p.  74.  and  vol.  cxx.  p.  88. 
-  Hueter :  Arch,  fllr  kliu.  Chirursfle,  1867.  vol.  viil.  p.  158,  and  vol.  ix.  p.  935. 
'  Nicoladoni :  Wiener  med.  Wochenscbrlfl,  1876,  pp.  670,  599,  640,  and  670. 
<  Sprengel :  Centralblatt  ftlr  Cbinirgie,  1880,  p.  129. 
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on  the  forearm.  The  Interlocking  of  the  central  ridge  of  the  sig- 
moid cavity  tn  the  groove  of  the  trochlea  is  such  that  direct  lateral 
displacement  without  preliminary  separation  of  the  articular  surfaces, 
or  without  their  fracture,  is  inii)ossible,  and  it  is  highly  probable  that 
the  dislocation  is  produced  by  lateral  flexion  outward  of  the  completely 
extended  forearm,  or  possibly  by  its  equivalent  pronation  when  partly 
flexed — that  is,  the  ulna  is  moved  downward  (in  the  prolongation  of 
the  frontal  plane  of  the  humerus)  and  outward,  turning  upon  the 
humero-radial  articulation  as  a  centre,  and  thus  the  internal  lateral 
ligament  is  ruptured.  The  joint  is  thus  opened  upon  its  inner  aide, 
the  sigmoid  cavity  and  trochlea  separated  from  each  other,  and  only 
the  radius  and  capitcUum  remain  in  contact  at  their  outer  borders.  If 
now  the  capitellnm  slips  inward  along  the  upper  surface  of  the  radius 
an  incomplete  outward  dislocation  is  produced;  if,  on  the  contrarj-,  the 
radius  slips  inward  along  the  capitollum  an  incomplete  inward  disloca- 
tion is  the  result.  This  mechanism  can  be  reproduced  upon  the  cadaver, 
but  it  must  be  admitted  that  the  explanation  is  theoretical;  accurate 
clinical  observations,  for  reasons  often  above  referred  to,  are  not  obtain- 
able, and  it  is  impossible  to  reproduce  all  the  factors  upon  the  cadaver. 

A.  Incomplete  Inward  Dislocations. 

FathoIoKy-  The  autopsies  and  direct  examinations  that  liave  been 
reported  and  are  available  to  show  the  new  relations  of  the  bones  are 
few  in  number.  There  are  two  autopsies  renorted  by  Broca'  and 
Jolivet,'  and  the  case  above  referred  to  in  whicn  Sprengel  excised  the 
joint  seven  montlia  after  the  injury  was  received.  In  the  latter  the 
head  of  the  radius  rested  gainst  the  lateral  part  of  the  trochlea,  and 
the  ulna  was  displaced  so  far  inward  that  nearly  half  of  the  sigmoid 
cavity  projected  free  beyond  the  trochlea;  upon  this  free  part,  and 
united  with  it,  lay  the  fractured  tip  of  the  cpitrochlea.  There  was 
close  fibrous  union  between  the  opposing  articular  surfaces. 

Broca's  case  was  a  much  older  one;  the  specimen  and  a  plaster  cast 
of  the  limb  are  preserved  in  the  Musee  Dupuytren.  It  differe  from 
the  usual  clinical  form  in  the  very  marked  displacement  downward 
and  backward  of  the  head  of  the  radius.  The  new  joint  permitted  full 
flexion  and  almost  complete  extension,  and  the  axis  of  the  forearm  was 
inclined  downward  and  outward  30  degrees  from  the  prolongation  ot 
that  ot  the  humerus.  The  distance  between  the  prominences  formed 
by  the  tip  of  the  olecranon  and  the  head  of  the  radius  was  sis  centi- 
metres. There  remained  no  trace  of  the  lateral  and  annular  ligaments; « 
fibrous  capsule  of  new  formation  connected  the  bones  with  one  another. 
Broca  says  there  was  no  sign  of  former  fracture,  but  Denuct,'  who  ap- 
pears to  have  examined  the  specimen,  says  the  external  condyle  appears 
to  liave  been  broken  off  and  displaced  forward.  The  sigmoid  cavitj" 
embraces  the  cpitrochlea,  and  forms  a  new  articulation  with  it;  the 
radius  lies  below  the  inner  part  of  the  trochlea  and  projects  notably  be- 
hind It. 

>  Broca:  Bull,  de  !■  Soc.  Anatomiquc.  Ift49.  p.  2T2. 
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Joli vet's  specimen  was  obtained  by  amputation  eighteen  months  after 
the  injury.  The  elbow  was  flexed^  the  forearm  semipronated,  and 
there  was  very  slight  mobility.  The  olecranon,  dispmced  inward, 
embraced  the  epitrochlea  by  its  sigmoid  cavity  and  projected  beyond 
its  inner  side.  The  olecranon  fossa  was  empty;  the  anterior  and  inner 
part  of  the  head  of  the  radius  rested  upon  the  outer  articular  half  of 
the  trochlea,  the  sharp  inner  border  of  the  latter  lying  like  a  wedge 
between  the  radius  and  ulna.  The  coronoid  process  lay  in  a  new 
groove  formed  at  the  expense  of  the  epitrochlea  and  the  adjoining  side 
of  the  trochlea.  The  posterior  edge  of  the  head  of  the  radius  could 
be  felt  as  a  prominence  at  the  back  of  the  joint. 

Both  lateral  ligaments  are  necessarily  torn,  and  probably  the  ante- 
rior one  likewise;  the  annular  ligament  may  perhaps  resist  though  it 
must  at  least  be  put  upon  the  stretch  by  the  interposition  of  the  inner 
anterior  edge  of  the  trochlea  between  the  head  of  the  radius  and  the 
coronoid  process.  The  clinical  features  indicate  that  the  head  of  the 
radius  lies  rather  below  than  directly  in  front  of  the  trochlea,  even  in 
flexion  of  the  elbow  at  a  right  angle. 

Ssrmptoms.  The  elbow  is  slightly  flexed,  less  so,  Hahn  says,  than  is 
common  in  backward  dislocations,  and  is  pronated.  The  axis  of  the 
forearm  is  parallel  with  that  of  the  arm  and  a  little  to  its  inner  side. 
The  prominence  of  the  epitrochlea  is  lost,  that  of  the  outer  epicondyle 
increased.  Flexion  and  extension  are  quite  free,  and  painless  within 
certain  limits. 

On  palpation,  the  olecranon  can  be  recognized  immediately  behind 
the  position  of  the  epitrochlea  and  extending  so  far  to  the  inner  side 
as  to  mask  this  prominence  completely;  the  triceps  shows  as  a  rather 
prominent  elevation  running  downward  and  inward.  The  external 
condyle  can  be  plainly  felt,  and  the  absence  of  the  head  of  the  radius 
from  its  normal  position  recognized;  the  flatter  can  sometimes  be  felt 
below  the  empty  olecranon  fossa.  Soft  cartilaginous  crepitation  is  felt 
on  making  passive  motion. 

Treatment.  Reduction  in  recent  cases  appears  to  be  easy  by  traction 
in  the  extended  position  and  direct  pressure  upon  the  side  of  the  ulna. 
Theoretically,  outward  lateral  flexion  combined  with  moderate  traction 
an<l  followed  by  direct  pressure  ought  to  effect  reduction  readily  and 
without  risk  of  fracture,  especially  if  anaesthesia  is  employed. 

Sprengel's  statistics,  quoted  above,  indicate  that  reduction  is  very 
difficult  in  old  cases;  out  of  eleven  only  one  was  reduced,  but  the 
length  of  time  that  had  elapsed  is  not  given  except  in  the  one  case  that 
was  reduced,  eight  weeks. 

Broca's  specimen  and  two  of  SprengePs  cases  show  that  the  joints 
even  if  reduction  is  not  made,  may  have  a  free  range  of  motion  and 
the  limb  may  be  useful;  in  his  other  cases  Sprengel's  attempts  to 
increase  the  range  of  motion  failed  more  or  less  completely. 

B.  Incomplete  Outward  Dislocations. 

This  form,  although  apparently  somewhat  less  frequent  than  the  pre- 
cedintr,  has  been  more  fully  studied.  Its  causes  and  mechanism  have 
been  described  above. 
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alogy.     Fi(».  279  represents  a  siH*irnen  from  au  old  case  pre- 
^  to  the  Soci6t6  Anutomiquc  by  Poumct;  it  is  described  by  Mal- 
Deniic6,  and  Pingaiid  as  one  of  the  only  two  cases  known,  th? 
.,      inel'B,  being  very  similar.  The  list  has  since  been  increased  by 
five  specimens  obtained  by  Hiieter  by  resection,  by  Hiitcbinsiin's 
opsy,  and  by  Sprengel's  ease  in  which  the  dislocation  became  cora- 
id.     The  last  two  are  the  only  examples  of  the  condition  in  the 
it  state  of  which  1  have  knowledge,  and  the  iiiformatiou  furnished 
ihe  last  one  relates  only  to  the  position  of  the  bones. 
Sprengel's'  patient  was  a  girl  seven  years  old;  the  injury  was  caused 
a  fall,  was  supposed  to  be  a  fracture,  and  was  treatm  by  immobili- 
ion  in  a  gypsum  dressing.    Five  weeks  later  she  came  under  Spren- 
gel's observation.     On  removal  of   the  dress- 
''"'■^'-  ing  a  slough  an  inch  in  diameter  was  found  to 

have  formed,  and  through  the  opening  created 
'  by  it  the  internal  condyle  presented.    "The  bead 

J  of  the  radius  could  be  distinctly  felt  below  the 

external  condyle,  the  nina  was  displaced  ont- 
ward  so  that  the  outer  half  of  the  sigmoid 
cavity  embraced  the  capitelliim  ;  the  forearm 
was  pronated  and  fised  in  a  position  midway 
between  flesion  and  estension.  Forcible  ab- 
duction was  made  as  a  preliminary  to  reduc- 
tion, and  the  oi)ening  of  the  slough  was  there- 
by so  enlai^ed  that  the  position  of  the  boues  as 
described  was  verified  by  direct  inspection.  The 
child  made  a  good  recovery, 

Hutchinson's-  specimen  was  of  a  recent  case, 
the  patient  having  died  of  associated  injuries. 
The  dislocation  had  been  reduced  during  life; 

._,,,,         on  the  table  it  could  be  easily  reproduced,  and 
Ineomplalo  outward  dtiloca.       ,      ,  ,,,       ,.  ,  ,  J       r,      "^"^ 

UoD.  (poDitKT.)  the  bones  could  be  dislocated  to  either  the  outer 

or  the  inner  side.  The  sigmoid  notch  rested 
against  the  external  condyle  and  the  head  of  the  radius  projetted  beyond 
the  latter.  The  lateral  ligaments  were  completely  torn,  and  there  were 
several  rents  in  the  anterior  one;  the  orbicular  ligament  was  entire,  but 
much  stretched.  Small  portions  of  cartilage  had  been  broken  from 
the  articular  surfaces  of  all  three  boues, 

Poumet's  specimen  (Fig.  279)  is  thus  described  by  Piogaud,'  "  The 
ulna,  carried  directly  outward,  has  completely  left  the  trochlea,  which 
projects  on  the  inner  side  and  contains  in  its  groove  a  large  sesamoid 
none  [evidently  the  broken-off  epitrochlea,  virle  Infra].  "The  external 
articular  slope  of  the  sigmoid  cavity  is  in  relation  with  the  capitellnm, 
which  is  notably  hvpertrophied,  as  is  also  the  epicondyle,  while  the 
trochlea  and  epiti-ocnlea  are  atrophied.  The  radius,  displaced  outward 
and  especially  forward,  is  iu  indirect  relations  with  the  epicondyle  and 
the  remainder  of  the  condyle,  outside  of  which  is  a  small  sesauioid  bone 
which  completes  the  surface  of  articulation  on  this  side.     It  results 
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from  these  anatomical  relations  that  the  forearm  is  in  slight  flexion 
with  rotation  inward;  the  ligaments,  especially  the  lateral  ones,  are  in 
great  part  ruptured. 

Hueter^s  six  specimens  all  showed  the  same  displacement,  and  the 
epi trochlea  torn  ofE  and  lodged  in  the  groove  of  the  trochlea.  The 
same  avulsion  of  the  epitrochlea  has  been  observed  clinically  in  five 
other  cases,  Albert  and  von  Dumreicher^  each  one,  and  Hueter*  three, 
in  two  of  which  it  prevented  reduction,  and  in  the  others  made  reduc- 
tion very  difficult.  In  two  other  cases,  also  observed  clinically  by 
Nieoladoni,  in  which  reduction  was  not  attempted  because  of  the  length 
of  time  that  had  passed  since  the  injury  was  received,  fourteen  and  five 
months  respectively,  the  epitrochlea  was  broken  ofE;  in  one  it  could  not 
be  found,  in  the  other  it  lay  below  and  near  the  sharp  inner  edge  of 
the  trochlea. 

The  complication  appears  to  be  much  more  common  in  children  than 
in  adults;  of  the  13  cases  here  quoted  7  were  young,  in  4  tlie  age  is 
not  given,  and  2  were  adults  when  the  joints  were  excised. 

Nieoladoni,  after  experimenting  upon  the  cadaver,  reached  the  opin- 
ion, which  seems  to  be  correct,  that  this  avulsion  of  the  epitrochlea  is 
effected  through  the  attached  flexor  muscles  and  not  through  the  inter- 
nal lateral  ligament  which  is  inserted  only  upon  its  base. 

His  experiments  show  that  the  internal  lateral  ligament  is  always 
ruptured,  usually  close  to  its  insertion  at  the  base  of  the  epitrochlea, 
but  sometimes  nearer  to  or  at  its  attachment  to  the  ulna.  The  rupture 
extends  backward  along  the  margin  of  the  sigmoid  cavity  to  the  tip  of 
the  olecranon,  and  in  front  through  the  anterior  ligament  to  the  outer 
side  of  the  coronoid  process.  The  external  lateral  and  the  annular 
ligaments  are  untorn.  The  clinical  cases  indicate,  however,  that  the 
annular  ligament  also  is  sometimes  ruptured. 

Symptoms.  The  elbow  is  somewhat  flexed,  the  angle  varying  in  the 
different  cases,  the  forearm  pronated.  The  axis  of  the  forearm  is 
sometimes  parallel  with  and  external  to  that  of  the  arm,  sometimes 
adducted.  The  prominence  of  the  internal  condyle  is  increased,  and 
the  skin  is  tightly  stretched  over  it.  The  transverse  diameter  of  the 
elbow  is  increased  by  the  projection  of  the  muscles  and  the  head  of  the 
radius  on  the  outer  side.  Flexion  and  extension  are  painful  and 
restricted.  In  the  reported  cases  no  mention  is  made  of  lateral 
mobility. 

On  palpation  the  epitrochlea,  unless  broken  ofE,  is  very  readily  felt ; 
if  it  is  broken  off,  the  inner  side  and  edge  of  the  trochlea  can  be 
plainly  traced,  and  the  epitrochlea  may  perhaps  be  recognized  as  a 
movable  body  below  it,  or  it  may  have  been  drawn  past  the  edge  of  the 
trochlea  into  its  groove  where  it  cannot  be  felt. 

On  the  outer  side  the  head  of  the  radius  projects  in  a  line  with  the 
anterior  or  under  surface  of  the  condyle,  according  as  the  elbow  is  more 
or  less  flexed.  The  olecranon  is  more  prominent  than  normal,  because 
it  is  lifted  out  of  its  fossa  and  lies  against  the  back  of  the  more  prom- 
inent external  condyle;  it  is  distant  from  the  epitrochlea  about  two 

1  Nieoladoni :  Tx)c.  cit.,  p.  571.  »  Hueter :  Arch,  ftlr  kiln.  Chir.,  vol.  Ix.  p.  986. 
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ines.     The  triceps  appears  as  a  prominent  cord  directed  downward 

d  outward  to  the  olecranon.     The  external  epicondyle  may  be  felt 

_/  pressing  the  finger  firmly  in  above  the  bead  of   the  radius  and 

behind  the  prominence  formed  by  the  extensor  muscles  of  the  hand. 

According  to  Pingaud,  the  forearm  is  ao  pronated  that  the  posterior 

■face  of  the  ulna  looks  outward,  and  the  head  of  the  radius  lies  in 

•nt  of  the  capttellum  instead  of  being  displaced  outwardly.     Such 

es  belong,  I  think,  to  the  class  of  dislocationa  of  the  ulna  alone. 

freatment.     The  first  indication  of  treatment  is  to  lift  the  central 

ridge  of  tlie  sigmoid  cavity  and  the  coronoid  process  out  of  the  groove 

between  the  capitellum  and  the  trochlea,  or,  in  other  words,  to  separate 

this  portion  of   the  ulna  sufficiently  from  the  under  surface  of  the 

humerus  to  allow  it  tti  be  pushed  inward  past  the  projecting  outer 

border  of  the  trochlea.     This  may  be  enected  by  hyperextension,  or 

by  outward  lateral  fiexiou  if  the  head  of  the  radius  still  rests  against 

the  under  surface  of  the  humerus  so  as  to  form  a  fulcrum  or  centre  for 

the  movement. 

If  liyperex tension  Is  made,  the  movement  takes  place  about  the  tip 
of  the  olecranon  as  a  centre,  where  it  rests  against  the  back  of  the 
humerus,  and  the  coronoid  process  is  carried  downward  away  from  the 
humerus  as  well  as  backward,  and  when  the  separation  is  sufficient 
direct  prcasure  with  the  thumbs  upon  the  head  of  the  radius  will  force 
the  bones  into  place,  or  rotation  of  the  ulua  inwanl  (supination)  will 
carry  the  tip  of  the  coronoid  process  past  the  margin  of  the  trochlea 
into  the  groove,  Nicoladoni  suggests  that  in  llie  latter  raanreuvre  an 
aasistant  should  press  with  his  thumb  upon  the  back  of  the  olecranon 
to  prevent  the  production  of  a  backward  dislocation. 

Outward  lateral  flexion  should  be  aided  by  traction  upon  the  extended 
or  slightly  flexed  forearm,  by  which  the  articular  surfaces  will  be  sepa- 
rated as  far  as  the  untorn  ligaments  will  permit,  then  pressure  by  the 
thumb  upon  the  bead  of  the  radius  will  force  the  inner  ends  of  the 
bones  back  into  line,  and  the  straightening  of  the  limb  completes  the 
reduction. 

If  the  annular  ligameut  is  torn,  its  outer  portion  and  the  adjoining 
part  of  the  external  lateral  ligament  may  be  interposed  between  the 
radius  and  the  humerus  and  oppose  the  return  of  the  former:  under 
such  circumstauees  the  ulna  can  still  be  reduced,  but  the  lateral  press- 
ure to  effect  this  must  be  made  upon  the  olecranon  instead  of  the 
radius,  aud  then  by  prouating  and  adducting  the  forearm  the  radius  is 
drawn  past  the  obstacle  into  place.  The  suggestion  of  the  existence 
of  this  obstacle  and  of  the  nieaus  by  which  it  may  be  avoided  rests 
entirely  upon  experiments  on  tlie  cadaver.  I  do  not  know  that  it  Ims 
ever  been  encountered  and  thus  overcome  in  practice. 

The  complication  of  avulsion  of  the  epitrochlea  and  its  lodgement 
in  the  groove  of  the  trochlea  seriously  increases  the  difficulty  of  reduc- 
tion. As  above  stated,  in  two  of  the  five  recent  cases  m  which  it  was 
recognized  reduction  failed.  The  reason  of  the  failure  is  that  tJie  dis- 
placement of  the  fragment  from  the  groove  by  the  returuiog  ulna  is 
prevented  by  the  sharply  inclined  inner  slope  of  the  trochlea  and  bv 
the  pressure  of  the  overlying  muscles  and  fascia.    The  fragment  nee^ 
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to  be  drawn  downward  as  well  as  pushed  inward.  Albert  succeeded 
by  flexing  the  forearm  at  a  right  angle,  and  then  drawing  it  forcibly 
away  from  the  humerus  in  the  direction  of  the  long  axis  of  the  latter 
by  means  of  a  cord  passed  across  its  anterior  surface  close  to  the  elbow. 
The  same  method,  when  employed  by  von  Dumreicher,  failed,  as  did 
also  forcible  outward  lateral  flexion  and  traction,  although  carried  so 
far  as  to  threaten  rupture  of  the  skin  on  the  inner  side  of  the  joint. 

Possibly  the  transformation  of  the  dislocation  into  the  direct  back- 
ward form,  or  backward  and  inward,  would  remove  the  fragment  from 
the  groove  and  make  reduction  possible,  or  it  might  be  practicable  to 
draw  the  fragment  downward  out  of  the  way  by  a  sharp  hook  passed 
through  the  skin.  Other  means  failing,  the  obstacle  could  be  easily 
reached  and  removed  through  an  incision  on  the  inner  side. 

Complete  Dislocations  Outward. 

These  dislocations,  of  which  the  first  observation  was  reported  by 
Dupuytren  in  1807,  although  the  form  had  been  described  by  Petit 
nearly  one  hundred  years  before,  were  apparently  so  rare  that  Mal- 
gaigne  could  collect  only  ten  reported  cases.  Of  late,  reports  have  so 
multiplied  that,  excluding  irregular  cases,  and  those  of  which  the 
description  is  not  sufficiently  detailed,  and  those  which  seem  more 
properly  to  belong  among  the  dislocations  backward  and  outward,  the 
number  of  those  available  for  study  and  generalization  is  about  twenty- 
five.^ 

In  most  of  the  cases  the  mechanism  of  production  cannot  be  deter- 
mined, but  the  histories  of  a  few  are  sufficiently  complete  to  show  that 
the  cause  may  be  a  fall  upon  the  outstretched  palm  or  upon  the  elbow, 
or  a  blow  received  upon  the  inner  side  of  the  forearm.  Hatry's  case 
is  a  clear  example  of  the  first,  the  patient  stumbled  and  fell  forward 
upon  his  hand;  von  Pitha's  patient,  who  fell  while  her  hands  were  in 
her  muff,  is  an  example  of  the  second;  and  Mears's  patient,  who  was 
struck  upon  the  inner  and  upper  part  of  the  forearm  by  a  revolving 
piece  of  wood  while  the  elbow  was  partly  flexed  in  an  effort  to  draw 
down  some  object  from  above  his  head,  is  an  example  of  the  third.  The 
mechanism  in  a  fall  upon  the  hand  is  doubtless  the  same  as  that  in 
incomplete  dislocation  outward  produced  in  the  same  manner — that  is, 
outward  lateral  flexion  is  produced;  the  internal  lateral  ligament  is 
ruptured,  and  then  the  bones  are  displaced  laterally  past  one  another 
by  the  continued  action  of  the  weight  of  the  body.     In  one  of  von 

1  The  bibliography,  excluding  doubtful  cases,  is  as  follows :  Dupuytren,  Legons  orales.  vol.  1.  p. 
131  ;  Bouley,  Bull  de  la  Sac.  Anatomique.  1837,  p.  101 ;  N^laton.  Pathol,  chlruiificale,  vol.  11.  p.  891 ; 
Neilson,  Lancet,  1844,  ii.  p.  559 ;  Robert.  Gaz  des  HOpitaux.  1849.  p.  180  ;  Soul^,  Gaz.  MMicale.  1849, 
p.  717  ;  Verneuil  and  Tnquet,  Gaz.  M6dicale.  1851  [?] ;  Piogey  and  Dubrueil,  Gaz.  des  Hdpitaux, 
ia5l.  p.  30 ;  Denuct^.  Thi'se  de  Paris,  1853 ;  Flaubert,  idem ;  Puech,  Gaz.  des  HOpitaux,  1859,  p.  434  ; 
SistHch,  Bull,  de  la  Soc.  de  Chirurgie.  1866.  p.  520;  Varick,  New  York  Medical  Record,  1867,  vol.  il. 
p.  887  ;  Andrews,  idem,  1875,  p.  720 ;  Von  Pitha,  Pitha  and  BlUroth's  Chirurgie,  vol.  iv.,  abt.  2.  B,  p. 
71,  4  cases  ;  Hatry,  Lyon  MMical,  1876,  vol.  xviii.  p.  13;  Wylie,  in  Hamilton's  Fractures  and  Dislo- 
cations, p.  698  :  Berlin.  Union  M6<\.,  1876,  p.  609  ;  Osborne,  New  York  Hospital  Gazette,  1879,  p.  613 ; 
Mason.  New  York  Medical  Record,  1880.  vol  xvti.  p.  397,  2  cases;  Towne,  idem.  p.  525 :  Ekwurzel. 
Philadelphia  Medical  and  Surgical  Reporter.  1881,  vol.  xlv.  p.  88;  Mears,  Philadelphia  Medical 
Times.  lSKO-1,  vol  xi.  p.  89;  Johnson.  Transactions  of  the  Missouri  State  Medical  Association.  1880, 

E.  33  ;  Battiscombe,  Lancet,  1886,  ii.  p.  397 ;  Heinleln,  Centbl.  fUr  Chir.,  February  1, 1890 ;  Stimson, 
ere  given.  I  have  not  been  able  to  verify  the  reference  for  Dupuytren's  and  Verneuil's  cases.  The 
Gazette  Mtf^dicale  for  1851  does  not  contain  the  latter ;  in  the  Gazette  des  HOpitaux,  1851,  pp.  93  and 
201,  is  an  article  by  Verneuil  and  Triquet  which  contains  a  case  of  incomplete  outward  dLBlocatlon. 
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i  '  liis  lateral  flexion  was  ol»serv«l  by  the  mother  of  the 

eni,        jy,  six  years  old,  wlio  saw  the  elbow  bend  as  he  fell  from 
I        ,ipon  his  outstretched  Iiand. 
™       1^1097.    The  only  recorded  autopies  are  those  of  Bouley  and 
lein;  in  the  former,  a  componnd  mslocation  with  fracture  of  the 
nal  condyle  prodnced  by  a  fall  upon  the  elbow  from  a  height  of 
:iity-eight  feet,  amputation  was  refused,  and  the  patient  died  on  the 
tnty-fifth  day.     The  lateral  ligaments  of  the  elbow  were  entinfly 
■■jtured;   both   bones  of  the  forearm  were  planed  externally  to  the 
rer  extremity  of  the  humenis,  and  the  ulnar  nerve  was  laceratH  at 
!  level  of  the  trochlea.     In  the  latter  both  lateral  and  the  anterior 
iments  were  torn,  the  radial  nerve  bruised;  a  fragment  was  broken 
)m  the  head  of  the  radius,  and  the  coronoid  process  was  brolten. 
ne  radiui4  and  ulna  were  also  broken  near  the  middle. 
Disregarding  one  or  two  exceptional  forms,  the  eases  may  be  grouped 
-  *.hree  classes  according  to  the  character  of  the  displacement,  but  in 
10  the  account  is  not  sufficiently  complete  to  determine  to  which 
ss  the  case  should  belong.     In  one,  apparently  the  least  frequent, 
displacement  is  directly  outward  and  a  little  upward,  so  that  the 
luDsr  edge  of  the  sigmoid  cavity  rests  against  the  outer  surface  of  the 
external  condyle,  the  elbow  being  jmrtly  flexed,  with   the  olecmnoa 
behind  and  tJie  coronoid  process  in  front  of   the  epicondyle.     Tl><- 
radius  preserves  its  relations  with  the  ulna  and  is  situated  still  further 
to  the  outer  side,  or  is  carried  to  a  somewhat  higher  level  by  pronation 
of  the  forearm.    This  involves  complete  rupture  of  the  lateral  and  an- 
terior ligaments.    In  Neilson's  case  it  was  thought  the  external  condyle 
was  broken;  the  olecranon  was  three  inches  above  its  usual  position. 

In  the  second  class  the  forearm  is  pronated  as  well  as  flexed,  and 
this  pronation  is  effected  by  rotation  about  the  long  axis  of  the  ulna, 
so  that  the  head  of  the  radius  lies  above,  or  even  further  invrard  thai), 
the  ulna.  The  great  sigmoid  cavity  embraces  the  outer  surface  of  ihe 
external  condyle,  the  tip  of  the  olecranon  lying  behind  the  condyle 
and  that  of  the  coronoid  process  in  front  of  it.  The  anterior  surface 
of  the  ulna  looks  inward.  The  head  of  the  radius  Ilea  above  its  nor- 
mal position,  in  front  of  the  humerus,  and  possibly  still  in  contact  with 
the  upper  part  of  the  articular  surface  of  the  cjipitellum.  Study  of 
the  skeleton  indicates  that  this  form  can  be  easily  produced  from  an 
incomplete  outward  dislocation  by  pronation  of  the  limb;  it  is,  I  think, 
the  most  common  of  the  three  classes,  and  It  seems  possible  that  the 
external  lateral  ligament  may  be  preserved  untorn.  Denucf  has  givM 
it  the  name  of  sub-epicondylar,  in  distinction  from  the  following,  tnini, 
class,  which  he  terms  sttpra-f^'icondylar.  He  thinks  the  distinction  Is 
an  important  one  and  that  the  difference  depends  upon  the  rupture  or 
the  integrity  of  the  attachment  of  the  muscles  upon  the  epicondyle. 

In  the  third  class  the  ulna  and  ntdiiis,  pronated  and  flexed,  are  <9[^ 
ried  higher  up  along  the  outer  bonier  of  the  humerus,  two  inches  ia 
Osborne's  case.  The  sigmoid  cavity  may  embrace  the  supiDator  ridg^ 
and  the  radius  still  lies  in  front  of  the  humerus,  or  both  boDes  maybe 
displaced  also  backward  so  that  tiie  coronoid  process  and  the  articular 
surface  of  the  radius  are  posterior  to  the  ridge. 
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It  13  noteworthy  that  in  none  of  the  cases  is  fracture  of  the  epi- 
troclilea  meDtioQe<l;  in  one  or  two  it  ia  said  that  the  epitrochlear 
muscles  were  torn  away  at  their  insertion. 

Two  cases,  in  which  an  additional  consecutive  diaplacement  had  fol- 
lowed by  which  both  bones  were  brought  around  in  front  of  the 
humerus  and  pronated  so  far  that  their  posterior  surfaces  were  directed 
forward,  were  reported  by  Cloquet'  and  Maisonueuve."  The  latter's 
patient  was  a  woman  who  had  fallen  but  of  bed  upon  her  elbow,  and 
who  was  so  thin  that  the  position  of  the  bones  could  be  accurately 
determined;  the  lower  end  of  the  humerus  projected  prominently 
behind  and  was  there  covered  only  by  the  skin,  while  the  triceps 
ran  forward  and  outward  over  the  epicondyle.     The  ulna  was  com- 


mplel 


pletely  turned  around  so  that  its  pos- 
terior surface  looked  forward  and  the 
sigmoid  cavity  lay  against  the  front  of 
the  trochlea.  The  head  of  the  radius 
could  not  be  felt.  The  limb  was 
slightly  flexed  and  greatly  pronated. 
Reduction  was  effected  by  moving  the 
olecranon  outward  and  backward 
around  the  external  condyle  to  the 
hack  of  the  humenis,  and  then  reducing  in  the  usual  manner  the 
backward  dislocation  thus  produced. 

Symptoms.  Of  the  first  variety,  dislocation  directly  outward  with- 
out rotation  of  the  forearm  (Fig.  280),  Puech's  case  may  be  taken  as 
a  type.  The  patient  was  a  man  forty-one  years  old,  and  the  injury 
was  caused  by  a  fall  from  a  height  of  about  two  feet,  the  elbow  striking 
against  some  stones.     The  forearm  was  extended  aod  supinated;  it 

I  Cloquel :  Quoted  by  MalcalKoe,  loc.  clt.,  p.  61E, 
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Toiild  be  passively  flexed  nearly  to  a  rip;ht  angle  but  could  not  be  pro- 
aated;  its  axis  ky  entirely  to  the  outBide  of  the  humerus,  and  the 
transverse  diameter  of  the  elbow  was  nearly  doubled.  Tracing  the 
bones  with  the  finger  behind,  from  the  epitrochlea  outward,  the  sur- 
geon recognized  all  the  points  of  the  lower  end  of  the  humerus,  then 
the  olecranon  well  above  and  to  the  outer  side  of  the  condyle,  and  then 
the  head  of  the  radius  lower  than  the  olecranon  but  still  above  the 
lower  line  of  the  humerus.  Id  other  similar  cases  extreme  mobility 
of  the  joint  is  mentioned;  as  if  the  two  segments  of  the  limb  were 
very  loosely  attached  to  each  other. 

lu  the  second  variety,  "xub-epicandi/lar,"  the  axis  of  the  forearm 
appears  generally  to  be  inclined  downward  and  inward  (adduction); 
flexion  at,  or  even  within  (Pitha),  a  right  angle  is  common;  semi-pro- 
□ation  or  full  pronation.  The  transverse  diameter  of  the  elbow  is 
increased,  but  not  so  much  as  in  the  preceding  variety.  The  supinator 
and  radial  extensor  muscles  form  a  well-defined  prominence  abov^e  and 
iu  front  of  the  joint;  the  tendon  of  the  triceps  shows  as  a  pr(>miuence 
directed  downward  and  outward,  and  the  tendon  of  the  biceps  can 
sometimes  be  felt  runutn;^  in  the  same  direction  in  front. 

The  outlines  of  the  lower  end  of  the  humerus  can  be  distinctly 
traced  from  the  epitrochlea  outward  to  the  capitellum;  the  external 
epicondyle  is  masked  by  the  ulna,  but  sometimes  can  be  felt  bv  press- 
ing the  finger  deeply  in  above  the  latter.  The  cup-shaped  surface  of  the 
head  of  the  radius  cjiu  be  felt  unless  it  lias  been  carried  so  far  inward 
by  the  pronation  of  the  Hmb  that  it  rests  against  the  front  of  the  humeru;^. 

In  tne  third  variety,  "  supra-epicondylar"  (Fig,  281),  the  forearm 
is  flexed  at,  or  nearly  at,  a  right  angle  and  prouated;  the  transverse 
diameter  at  the  lower  part  of  the  arm  is  inoreased.  The  greater  the 
displacement  upward,  the  greater  is  the  passive  mobility  of  the  limb 
in  the  plane  of  flexion  and  extension.  The  lower  end  of  the  humems 
is  accessible  to  the  touch  even  more  completely  tfian  in  the  two  preced- 
ing varieties,  for  it  projects  completely  below,  and  even  its  externa) 
condyle  can  be  traced.  The  deformity  on  the  outer  side  varies  with 
the  extent  and  character  of  the  final  displacement,  for  the  bones  of  tho 
forearm  are  sometimes  carried  backwara,  crossing  the  humerus,  or,  as 
in  Maisouneuve's  and  Cloquet'a  cases,  carried  forward  to  the  front  of 
the  humerus. 

It  is  noteworthy  that  in  three  of  the  four  rases  in  which  reduction 
was  not  made  the  patients  had  good  control  of  the  limb  and  a  free 
range  of  motion  was  established.  Wylie's  jmtient  thought  his  arm 
was  as  serviceable  as  ever.  Robert's  patient  was  seventy  years  old 
and  his  injury  dated  from  infancy;  he  had  an  extensive  range  of 
flexion  and  extension.  In  DenucC's  case  (Fig.  280)  tlie  olecranon 
projected  nearly  an  inch  behind  the  humerus,  the  arm  oould  be  fully 
extended  and  Hexed  nearly  to  a  right  angle.  In  N&laton'a  case  there 
was  flexion  nearly  at  a  right  angle. 

It  is  also  noteworthy  that  iu  no  case  were  there  avmptonis  of  inter- 
ference with  the  circulation,  and  in  only  one  case  (Mears)  were  therp 
symptoms  of  injury  to  the  nerves.    In  his  there  were  pain  in  the  finge 
and  numbness  in  the  distribution  of  the  median  nerve. 
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Treatment.  Reduction  has  been  effected  without  difficulty  in  all  the 
recent  cases  by  extension  and  direct  manipulation  of  the  upper  ends 
of  the  radius  and  ulna.  The  laceration  of  the  ligaments  and  muscles 
is  so  great  that  the  bones  are  freely  movable,  and  special  manoeuvres 
intended  to  relax  opposing  bands  are  seldom  necessary.  Exceptions 
to  this  may  be  found  sometimes  in  the  first  and  second  varieties;  in 
the  first  the  head  of  the  radius  may  pass  through  and  be  caught,  as 
apparently  happened  in  Puech's  case,  between  two  muscular  bundles, 
which  may  then  need  to  be  relaxed  by  flexing  and  abducting  the  fore- 
arm; in  the  second,  which  appears  sometimes,  as  has  been  said,  to 
differ  from  the  incomplete  outward  dislocations  only  in  the  addition  of 
pronation  of  the  forearm,  the  external  lateral  ligament  remaining 
untorn,  the  first  movement  must  be  to  supinate  the  limb  and  thus  turn 
the  sigmoid  cavity  under  the  capitellum  and  bring  the  head  of  the 
radius  to  the  outer  side;  the  dislocation  is  then  an  incomplete  outward 
one,  and  is  reduced  accordingly. 

Dislocations  of  the  Forearm  Forward. 

Although  mentioned  by  Hippocrates  and  characterized  by  him  as  the 
most  painful  of  all  and  fatal  in  a  few  days,  and  admitted  by  all  sub- 
sequent writers,  the  first  recorded  case  (and  that  a  questionable  one)  of 
this  dislocation  was  published  only  a  hundred  years  ago,  and  the  num- 
ber has  not  yet  reached  twenty-five,  even  including  seven  cases  in 
which  the  olecranon  was  broken  off  and  remained  in  place.  ^ 

Of  the  11  cases  in  which  the  age  is  mentioned,  1  was  six  years  old, 
2  were  eight,  1  was  fourteen,  2  were  fifteen,  and  1  each  eighteen, 
twenty,  thirty-four,  thirty-eight,  and  forty  years  old;  another  was  an 
^^  adult.''  The  cause  in  the  greater  number  of  cases  appears  to  have 
been  a  fall  upon  the  flexed  elbow;  in  one  (Prior)  it  was  a  blow  by  the 
handle  of  a  crane  upon  the  back  of  the  elbow;  in  one  certainly  (Date), 
and  probably  in  others,  it  was  a  fall  upon  the  palm  of  the  hand;  in 
one  (Caussin)  the  patient's  hand  was  caught  between  two  cogwheels 
and  both  bones  of  the  forearm  were  broken  at  the  middle  as  well  as 
dislocated;  and  in  one  (Morel-La vall6e)  the  patient  fell  from  a  wagon 
and  was  run  over,  the  wheel  passing  across  the  elbow  and  breaking  the 
olecranon  and  coronoid  process. 

In  six  of  the  cases  the  olecranon  was  broken,  and  in  these  the  mech- 
anism of  the  dislocation  is  easily  understood,  for,  the  resistance  of  the 
olecranon  being  removed,  the  two  bones  can  be  easily  displaced  for- 
ward and  upward  along  the  front  of  the  humerus  by  a  force  acting 

^  The  bibliography  is  as  follows  :  Evers.  MoDin,  Guyot,  Wittlinger,  quoted  by  Streubel  in  Prager 
Vlcrteljahrschrift,  1850,  ii.  p.  87,  and  by  Malgaigne,  loc.  cit.,  p.  626  ;  Guerre,  quoted  by  Pingaud  in 
Diet.  Encyclop^dique,  Ist  ser..  vol.  xxi.  p.  708 ;  Chapel,  quoted  by  Malgaigne,  loc.  cit..  p.  617.  as  a 
dislocation  outward ;  Colson,  Leva,  quoted  by  Debruyn  in  Annales  de  la  Chlrurgie  Pran9ai8e  et 


EtranR^re,  1843,  vol.  ix.  pp.  44  and  45,  and  by  Streubel ;  Richet,  Archives  g^n^rales,  1839,  vol.  vl.  p. 
472  ;  Prior,  Lancet,  1844.  ii.  p.  366 ;  Ancelon,  L'Union  M6dicale,  1869,  voL  Hi.  p.  394 ;  Canton,  Dub- 
lin Medical  Journal,  1860,  ii.  p.  24  ;  Secrestan,  Gazette  des  Hdpitaux,  1860,  p.  598  ;  Caussin,  L'Union 


Medicale.  1861,  vol.  xi.  p.  475.  and  Bulletins  ^e  la  Soci6t6  de  Chlrurgie.  1861.  vol.  ii.  p.  451 ;  Richet, 
Bull  dc  la  Soc.  de  Chlrurgie,  1859,  vol.  ix.  p.  110 ;  Morel-lAvall^e,  idem,  p.  107 ;  Greenaway,  quoted 
by  Hutchinson,  Medical  Times  and  Gazette,  1866,  i.  p.  409;  Langmore.  Lancet,  abstract  in  New 
York  Medical  Record,  1867,  vol.  ii.  p.  10;  RIgaud,  Bulletins  de  la  Socl^t^  Anatomique,  1870,  p.  16  ; 
Date.  Lancet,  1872,  ii.  p.  597 ;  Mons,  Deutsche  Mil.  Zeitschrift,  1877,  p.  401 ;  quoted  by  Poinsot.  loc. 
cit.,  p.  951 ;  Krcinlcin,  Deutsche  Chlrurgie,  Lief.  26,  p.  80 ;  Stimson,  see  Plate  III.  References  have 
alRo  been  made  to  a  case  by  Ferguson,  Surgery,  3d  ed.,  p.  241,  one  by  Roser,  Chirurg.  Anat,  1844,  p. 
477,  and  one  by  Flaubert. 
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Q  the  back  of  the  forearm.     Such  «i&es,  1  tliink,  should  hardly  be 

,  in  this  class;  the  dislocatiim  b  secondary  to,  and  made  jxtssibic  bj, 

^  fracture  of  tLe  olecranon,     A  personal  case  of  this  kind  is  shown 

Plate  III.    In  the  case  of  a  fall  or  of  a  blow  upon  the  flexed  elbow 

direction  of  the  force  is  probably  iucliued  somewhat  away  from 

axis  of  the  forearm  and  is  more  nearly  parallel  with  the  posterior 

■lion  of  the  articular  surface  of  the  olecranon,  and  it  must  be  great 

)ugb  tu  rupture  the  lateral  ligaments  without  the  aid  of  leverage. 

I  attempts  to  reproduce  the  dislocation  upon  the  cadaver  by  this 

lechanisra,  forced  flexion  and  direct  impulsion,  have  failed,  except 

tter  preliminary  division  of  the  lateral  ligaments. 

In  the  case  of  a  fall  upon  the  hand  there  is  clinical  evidence  to  show 

t  this  form  is  closely  allied  to  the  lateral  dislocations,  and  that  it  is 

oduced  by  lateral  outward  Hcxion  supplemented  by  sufficient  torsion 

ipination)  of  the  limb  to  bring  the  olecranon  forward   imder  the 

■lohleaj  in  several  cases  the  displacement  was  outward  as  well  as  for- 

ird;  in  Chapel's,  so  far  outward  that  the  case  has  been  classed  with 

uie  lateral  dislocations. 

Pathology.  One  autopsy  (Riehet),  three  amputations  (Canton,  Morel- 
Ija%'allfe,  Uigaud),  two  comimund  fractur-w  of  the  olecranon  without 
nputation  (Richet,  Guerre),  one  (.■ompound  dislocation  without  frae- 
ui^re  (Prior),  and  experiments  upon  the  cadaver  show  how  great  tJic 
laceration  sometimes  is.  In  Prior's  case,  in  which  the  patient  was 
struck  upon  the  "  under  side  of  the  left  arm  at  the  elbow-joint "  by 
the  rapidly  revolving  handle  of  a  crane,  there  was  a  lai^  wound  at  the 
point  where  the  blow  was  received,  "  occasioning  a  general  dLsconuec- 
tion  of  its  parts,  muscular  and  otherwise,  excepting  immediately  in 
front."  The  radius  and  ulna  were  driven  upward  and  forward  on  the 
humerus;  the  condyles  of  the  latter  and  its  shaft  for  two  and  a  half 
or  three  inches  projected  through  the  wound  nearly  at  right  angles 
with  the  forearm,  as  completely  stripped  as  if  cleaned  with  a  knife. 
There  was  no  fracture.  Reduction  was  made;  the  patient  recovered 
after  much  suppuration  in  and  around  the  joint,  and  the  final  result 
was  good,  "  tlie  limb  gaining  in  freedom  and  power." 

In  Canton's  case,  the  patient,  a  man  forty  years  old,  was  thrown 
from  a  wagon;  apparently  he  struck  uijon  the  extended  hand,  but  the 
forearm  was  immediately  flexed  and  twisted  under  his  chest.  The 
forearm  was  flexed,  the  hand  supinated,  the  swelling  very  creat,  and 
tJie  skin  tense  and  threatening  to  slough  over  the  internal  condyle.  The 
antero-poaterior  and  lateral  diameters  of  the  joint  were  increased,  and 
the  head  of  the  radius  could  be  indistinctly  felt  externally  and  ante- 
riorly. The  diagnosis  was  not  made,  and  "  attempts  to  correct  the 
maladjustment"  failed;  after  a  delay  of  forty-eight  hours,  during 
which  the  swelling  increased  and  sloughing  was  established,  amputa- 
tion well  above  the  condyles  was  resorted  to. 

Examination  of  the  limb  showed  (Fig.  282)  that  the  upper  surface 
of  the  olecranon  rested  against  the  front  of  the  cajHtellum ;  the  aunular 
and  interosseous  UgRments  were  whole,  the  anterior  ligament  was  rup- 
tured except  in  its  centre,  the  posterior  and  both  lateral  ligaments 
ruptured.     The  triceps  was  completely  detached  from  the  olecranon. 
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The  two  radial  extensor  miiacles  and  all  the  muscles  arising  from  the 
cpicondyle  except  the  atipinator  brevie  and  the  anconeus  were  detached, 
as  was  also  the  epitrochlear  head  of  the  flexor  earpi  ulnaris.  The  ulnar 
nerve  was  torn  behind  the  condyle.  The 
other  lat^e  nerves  and  the  main  vessels 
were  iniinjiired. 

Richet's  first  patient  was  eighteen  years 
old  and  had  fallen  from  a  height  of  forty- 
five  feet.  The  forearm  was  slightly  flexed 
and  in  supination,  and  was  immovable ; 
it  was  shortened  an  inch,  measuring  from 
the  epicondyles  to  the  lower  ends  of  the 
radius  and  ulna.  The  olecranon  was  in 
place  and  movable  ;  two  inches  below  it 
was  a  large  wound  through  which  the  lower 
end  of  this  fragment  projected.  The  head 
of  the  radius  and  the  broken  end  of  the 
ulna  were  recognizable  in  the  fold  of  the 
elbow  a  fingerbreadth  above  the  condyles.  Reduction  was  easy  by 
traction,  but  recurrence  at  once  followed.  The  patient  died  three  hours 
later.     The  autopsy  showed  the  annular  ligament  to  be  intact. 

In  addition  to  these  two  varieties,  dislocation  with  and  without  frac- 
ture of  the  olecranon,  the  difference  between  which  is  so  important, 
there  is  another,  based  upon  clinical  and  experimental  evidence,  to 
which  the  name  incomplete  is  given;  in  it  the  upper  end  of  the  olecra- 
non rests  against  the  under  and  anterior  surface  of  the  humerus  instead 
of  passing  upward  in  front  of  it.  So  far  as  can  be  inferred  from  the 
reported  cases  it  is  the  most  common  form.  The  use  of  the  terms  first 
and  second  degree,  to  distinguish  between  the  two  forma,  is,  1  think, 
to  be  preferred  to  that  of  incomplete  and  complete. 

In  Chapel's  case  the  additional  outward  dislocation,  which  is  noted 
in  several  of  the  others,  was  so  great  that  Malgaigne  classes  it  with  the 
outward  dislocations.  The  patient  was  a  boy  fourteen  years  old.  The 
radius  formed  a  marked  prominence  under  the  skin  on  the  outer  side; 
on  its  inner  side  could  be  felt  the  olecranon  and  its  sigmoid  cavity. 
The  two  bones  overrode  the  humerus  in  front  about  two  centimetres; 
the  epicondylc  lay  behind  the  ulna.  Mons's  case  seems  to  me  to  be  of 
the  same  kind.  It  is  quoted  by  Poinsot  as  a  unique  example  of  diver- 
gent dislocation,  ulna  forward  and  radius  outward.  The  description 
is  limited  to  this  statement  and  does  not  definitely  exclude  the  possi- 
bility that  the  ulna  may  have  been  displaced  outward  as  well  as  forward. 

Fracture  of  the  epitrochlea  lias  been  observed  in  one  case.  Date's,  a 
boy  fourteen  years  old,  and  this  is  the  one  in  which  the  evidence  that 
the  dislocation  was  produced  by  external  lateral  flexion  in  a  fall  upon 
the  hand  is  most  complete.  The  head  of  the  radius  was  prominent 
outside  of  and  below  the  outer  condyle;  above  it  was  a  deep  depression 
in  which  the  condyle  could  be  obscurely  felt;  the  olecranon  was  below 
its  usual  position,  resting  with  its  extreme  end  against  the  trochlea 
(first  degree,  or  incomplete).  The  limb  was  semi-flexed.  Reduction 
was  easy  under  chloroform;  the  radius  first,  and  then  the  ulna,  going 
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k  into  place  with  a  distinct  snap.      If  this  account  of  the  positions 
the  two  bones  is  accurate  tlie  annular  iigament  was  probably  torn. 

Symptoms.  In  five  of  the  cflscs  uncomplicated  hj  fracture  it  is  stated 
that  the  forearm  was  lengthened,  more  than  an  inch  in  one  of  them, 
and  with  this  coincided  a  position  of  the  limb  which  is  mentioned  in 
several  others,  namely  slight  or  uartial  flexion,  which  could  gcneruUy 
i^"  "hanged  somewhat  in  either  airection.  In  one  in  which  the  range 
lotion  is  specified,  Longmore,  the  Umb  was  held  at  an  angle  of  130 
aegreea,  could  be  flexed  to  a  right  angle  and  extended  to  ICJO  d^reee; 
in  another,  Colson,  hyperesteneion  could  be  made  without  causing  jiain, 
and  during  the  movement  the  olecranon  passed  forward  between  the 
biceps  ana  pronator  teres. 

lu  correspondence  with  this  lengthening  there  is  flattening  of  each 
side  and  of  the  back  of  the  elbow,  unless  the  swelling  is  sufficient  to 
mask  it,  with  prominence  of  the  inner  and  sometimes  of  the  outer  con- 
dyle, and  the  formation  of  a  transverse  sulcus  appreciable  by  the  tc)ueh 
behind  between  the  humerus  and  the  olecranon.  In  one  case  the  fore- 
arm was  also  abducted.  In  Cantou'a  case  the  forearm  was  flcxi'd 
beyond  a  right  angle;  the  olecranon  rested  against  the  capitellum,  and 
the  triceps  was  torn  completely  from  it.  It  seems  probable  that  detach- 
ment or  rupture  of  the  triceps  is  a  necei^sary  condition  of  the  passage 
of  the  olecranon  to  any  distance  along  the  front  of  the  biimenis.  and 
that  the  existence  or  absents  of  the  detachment  may  constitute  the 
essential  difference  between  the  complete  and  incomplete  forms,  or  the 
first  and  second  degrees.  The  clinical  features  which  differentiate  the 
two  forms  are  that  in  the  lesser  form  the  olecranon  is  prominent  below 
the  humerus  when  the  elbow  is  flexed,  and  the  forearm  is  lengthened 
when  it  is  extended  or  but  slightly  flexed.  In  the  second,  "  complete" 
form,  the  forearm  is  more  or  less  shortened  when  extended,  but  ia 
lengthened  when  flexed  at  or  near  a,  right  angle,  and  its  autero-poste- 
rior  diameter  is  increased  because  of  the  projection  of  the  coronoid 
process  in  the  fold  of  the  elbow.  The  bleeps  tendon  can  l»e  recogniz«l 
on  the  outer  side  of  the  latter,  and  beyond  it  the  head  of  the  radius. 
Posteriorly,  in  both  forms,  the  olecranon  fossa  is  empty;  the  direction 
of  the  ulna  also  plainly  indicates  the  change  iu  the  position  of  its 
upper  end  unless  the  swelling  is  great. 

CoTU'se  and  FroEnoeiB.  In  only  one  case,  Canton,  did  the  dislocation 
remain  unreduced,  and,  as  in  this  the  diagnosis  was  not  made  becauw 
of  the  swelling,  there  is  no  reason  to  suppose  that  a  suitable  attempt 
to  reduce  would  have  been  less  successful  than  it  proved  in  the  others. 
It  was  also  the  only  case,  of  those  uncomplicated  by  a  eompounc]  frac- 
ture of  the  olecranon,  that  did  badly  and  in  which  amputation  was 
thought  to  be  necessary.  The  historj'  of  the  case,  moreover,  su^ests 
that  the  decision  was  reached  rather  hastily  and  on  grounds  that  mi^t 
be  deemed  insufficient. 

Of  the  7  compound  dislocations,  of  which  fi  were  complicated  by 
fracture  of  the  olecranon,  3  recovered,  2  underwent  amputation  afte 
the  joint  had  suppurated,  1  died  three  hours  after  the  accident,  whi" 
was  a  fall  from  a  height  of  forty-eight  feet,  and  in  1,  KtwaleiB,  1 
result  ia  unknown.     Of  the  y  recoveries,  the  joint  suppurated  in 
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Prior,  Richet's  second,  the  process  endiog  in  anchylosis  in  one  of  them; 
in  the  remaining  1  the  patient  recovered  apparently  without  suppura- 
tion, the  fracture  of  the  olecranon  united  by  a  fibrous  band  one  centi- 
metre long,  and  two  and  a  half  months  after  the  accident  the  hand 
could  be  brought  to  the  mouth  and  the  elbow  extended  to  an  angle  of 
150  degrees.  Whether  antiseptic  methods  will  improve  this  poor 
record  remains  to  be  seen. 

Treatment.  In  all  the  cases  in  which  the  olecranon  rests  against  the 
lower  part  of  the  end  of  the  humerus,  the  so-called  incomplete  dislo- 
cations, reduction  has  been  easily  effected  by  pressing  or  pulling  the 
upper  end  of  the  forearm  downward  and  backward,  or  by  flexing  the 
limb  against  the  knee  or  the  arm  of  an  assistant  placed  in  the  fold  of 
the  elbow.  In  Greenaway's  case  the  bones  slipped  into  place  almost 
spontaneously  when  the  elbow  was  flexed. 

In  the  cases  in  which  the  bones  are  displaced  further  upward  it  ia 
desirable  to  flex  the  limb  within  a  right  angle  and  then  to  pull  the 
upper  ends  of  the  bones  back  into  place  by  a  strap  passed  around  the 
front  of  the  forearm  close  to  the  elbow. 

Dislocations  complicated  by  compound  fracture  of  the  olecranon  must 
be  treated  in  accordance  with  the  general  principles  of  treatment  of 
compound  articular  fractures,  of  which  they  are  a  severe  form,  severe 
because  of  the  greater  extent  of  the  laceration  of  the  soft  parts.  In 
my  own  case,  simple  fracture  of  the  olecranon,  seen  about  two  months 
after  the  accident,  I  made  reduction  by  an  incision  along  the  ulna  which 
exposed  the  joint  and  the  fracture. 

Divergent  Dislocations  of  the  Badius  and  Ulna. 

The  characteristic  feature  of  this  form  is  that  the  radius  and  ulna 
do  not  accompany  each  other,  but  are  displaced  in  divergent  directions. 
Two  varieties  have  been  observed:  the  (mtero-poHierior^  in  which  the 
ulna  passes  up  behind  the  humerus,  and  the  radius  passes  up  in  front, 
and  of  which  there  are  fourteen  recorded  cases ;^  and  the  iransverse,  of 
which  there  are  two  cases,  in  which  the  divergence  was  mainly  lateral, 
the  olecranon  passing  to  the  inner  side  behind  the  epitrochlea,  and  the 
radius  to  the  outer  side.^  Several  authors  make  an  additional  variety, 
ulna  backward,  radius  outward,  on  the  basis  of  the  case  of  Samuel 
White  quoted  by  Cooper,"  which  seems  to  me  to  be  a  dislocation  of 
both  bones  backward  and  outward;  and  Poinsot  makes  a  fourth  variety 
of  tlie  case  of  Mons  which  I  have  placed  among  dislocations  of  both 
bones  forward. 

1  Btilley.  Provincial  Medical  and  Surgical  Jonrnal.  1841.  quoted  In  the  Gazette  M6dlcale,  1841.  p. 
6r.G :  Michfliix,  quoted  by  Debruyn  in  Annales  de  Chlr.  Frengaixe  el  £trangdre,  1843.  vol.  ix  p.  52: 
Mayer.  Gazelle  dea  HOpilaux.  1M8.  p.  -JSJ;  Von  Pitha,  PJtha  and  Billrolb'a  Chirurgie,  4lh  vol.  2a 
Abt.  B.  p.  7M ;  Chevalier,  Arch  M^d.  Belgea,  October,  1H70,  quoted  by  Bardeleben,  Chirurgie,  vol. 
ii.  p.  759:  Gripat.  Bull,  de  la  Soci<5l6  Anatomiqne,  1872.  p.  176;  Arnozan,  Bordeaux  MM..  1873,  p. 
402.  (luoted  by  Poinsot,  loc.  cli.,  p.  945:  Tillaux.  Gazette  dea  HOnitaux.  1877,  p.  786;  Minich.  Lo 
Speri  men  tale,  iw<0.  quoted  by  Poinsot;  Maaon.  New  York  Medical  Record.  1880,  vol.  xvli.  p.  397  ; 
S<'oil,  BrlKiol  MKlioo-ChirurKical  Journal.  March.  1x86,  p.  86  ;  Duret,  reported  bv  Vanbeuverswvn, 
Journal  des  8c.  M('d.  de  Lille  Sept.  9,  1892;  Peizholdr.  Arch.  fUr  klin.  Chir.,  1894,  vol.  xlix.  p.  243; 
FerKHson.  British  Medical  Journal.  April  6.  lS9n.  p.  753. 

"  GuerRant,  reported  by  Warmont  in  Revue  M6dico-Chirurgicale,  vol.  xvi.  p.  303,  quoted  by  Pin- 
gaud  in  Diet.  Encycloix^dique,  art.  Coude.  p.  600,  and  by  Poinsot;  Wight,  Physic,  and  Surgeon,  Ann 
Arbor,  February-,  189.t. 

3  Cooper :  Dislocations  and  Fractures,  American  edition,  p.  884. 
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A.  Antero-posteriob. 

Excluding  Chevalier's  case,  of  which  I  have  no  detailsy  the  tliirteai 
patients  were,  with  one  exception  (Tillaux)  males,  and  with  three  ezo^ 
tions,  adults;  two  were  nine  years  old,  one  thirteen.  The  canae  wm 
usually  a  fall  from  a  considerable  height,  or  with  violenoe,  as  from  a 
moving  railway  car,  a  horse,  or  a  waeon;  in  one  it  was  a  fiiU  whik 
carrying  a  heavy  timber,  in  another  while  wrestling;  and  in  Tillanz's 
the  patient,  while  lighting  a  match,  struck  her  elbow  against  a  piece  d 
furniture  behind  her;  the  pain  was  so  great  that  she  ndnted  and  tdl 
to  the  floor,  where  she  was  found  with  her  elbow  abdacted  and  flexed. 
Scott's  patient  was  thrown  from  a  horse,  striking  upon  his  head  and 
hands;  ne  found  his  elbow  dislocated  and  the  forearm  partly  flexed;  a 
bystander  pulled  it  straight,  and  he  felt  somethine  give  way  in  the 
joint,  and  a  bone  appear^  to  slip  forward;  possibly  a  dislocation  of 
the  ulna  alone  backward  was  thereby  transformed  into  the  diveigent 
one  which  was  afterward  recognized.  Von  Pitha's  patient  fell  had 
foremost  from  the  second  story  of  a  building  upon  a  pile  of  planks 
between  which  the  extended  forearm  was  caught  and  held  while  the 
body  was  violently  precipitated  backward. 

Pingaud,^  experimenting  upon  the  cadaver,  found  it  easy  to  prodaoe 
the  dislocation  by  forced  pronation  of  the  forearm  after  division  of  the 
internal  lateral  ligament;  this  fact,  taken  in  connection  with  the  fall 
upon  the  hand  noted  in  several  of  the  cases,  indicates  that  the  mechan- 
ism, in  these  cases  at  least,  is  a  lateral  outward  flexion,  by  which  the 
internal  lateral  ligament  is  ruptured,  followed  or  accompanied  by  forci- 
ble pronation,  and  then  by  the  direct  movement  downward  of  the 
humerus  between  the  two  bones.  Fracture  of  the  epi trochlea  observed 
in  one  case,  Arnozan,  supports  the  theory  of  outward  lateral  flexioiL 
In  two  cases,  von  Pith  a,  Gripat,  the  coronoid  process  was  broken;  in 
both  the  fall  was  from  a  considerable  height. 

The  explanation  of  the  mechanism  in  the  two  cases  in  which  the 
injury  was  attributed  to  a  fall  upon  the  abducted  and  flexed  elbow, 
Michaux  and  Tillaux,  shares  in  the  difficulty  which  attaches  to  the 
explanation  of  dislocation  of  both  hones  backward  by  the  same  cause. 
If  the  alleged  rotation  of  the  ulna  backward  and  outward  around  the 
radius,  by  which  the  internal  lateral  ligament  is  torn,  is  accepted,  it 
will  not  be  difficult  to  conceive  that  the  radius  may  remain  in  front; 
but  even  this  leaves  unexplained  the  forcible  descent  of  the  humenis 
between  the  two  bones  which  requires  tiie  rupture  of  the  annular  and 
interosseous  ligaments. 

In  Duret's  case  the  sigmoid  cavity  looked  outward  (supination),  and 
Vauheuverswyn  found  he  could  rej)roduce  this  form  upon  the  cadaver 
by  forced  supination  of  the  partly  flexed  forearm  after  division  of  the 
upper  part  of  the  interosseous  ligament. 

Pathology.  Two  of  the  patients,  von  Pitha,  Gripat,  died  of  the  asso- 
ciated injuries,  but  the  displacement  at  the  elbow  was  much  greater 
than  that  observed  in  the  other  cases. 

^  Pingaud  :  Loc.  cit.,  p.  598. 
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In  von  Pitha's  the  autopsy  showed  a  wide  separation  of  the  radius 
and  ulna  from  each  other,  complete  rupture  of  the  capsule,  and  of  the 
annular,  interosseous,  and  both  lateral  ligaments,  fracture  of  the  coro- 
noid  process,  and  avulsion  of  the  biceps  and  brachialis  anticus. 

In  Gripat's  case,  a  boy  thirteen  years  old,  the  coronoid  process  had 
been  broken  ofE  and  the  olecranon  had  passed  almost  directly  upward, 
remaining  close  to  the  posterior  surface  of  the  humerus;  the  radius  was 
displaced  forward  and  outward.  The  internal  lateral  ligament  had 
been  torn  away  at  both  its  insertions;  the  external  one  remained 
attached  at  its  upper  insertion,  and  to  the  broken  coronoid  process  and 
part  of  the  anterior  ligament.  The  annular  ligament  was  torn  away 
at  its  posterior  attachment  to  the  ulna. 

Symptoms.  The  attitude  of  the  limb  is  noted  in  nine  cases:  in  six 
it  was  slightly  flexed,  in  three  nearly  straight;  in  one  case  supinated, 
in  the  others  midway  between  pronation  and  supination,  or  slightly 
pronated.  The  general  appearance  of  the  region  probably  resembles 
that  of  dislocation  of  both  bones  backward,  for  in  three  of  the  cases 
the  anterior  position  of  the  radius  was  not  noticed  until  after  the  ulna 
had  been  reduced.  Excluding  the  two  fatal  cases,  the  displacement  of 
the  ulna  upward  is  still  very  marked:  four  centimetres  in  Tillaux's 
case,  two  or  three  finger-breadths  in  Michaux's,  and  one  and  a  half 
inches  above  the  condyles  in  Scott's  and  Ferguson's;  in  Tillaux's  it 
was  also  displaced  somewhat  to  the  inner  side.  In  four  cases  the  posi- 
tion of  the  radius  is  exactly  noted:  in  two,  BuUey,  Tillaux,  it  was  in 
the  coronoid  fossa;  in  Mason's  it  rested  on  the  outer  portion  of  the 
humerus;  in  Petzholdt's  it  overlapped  the  inner  edge  of  the  trochlea. 

Active  movement^,  both  flexion  and  rotation,  are  impossible,  arid 
pa-sive  movements  restricted  and  painful. 

In  two  cases,  Mayer,  Tillaux,  reduction  failed,  the  attempt  being 
made  on  the  fourteenth  and  eighth  days  respectively.  In  both  the  joint 
remained  quite  stiff.  In  Mason's  the  attempt  was  made  on  the  nine- 
teenth day;  prolonged  efforts  under  ether  brought  the  ulna  into  place, 
but  the  radius  slipped  toward  the  outer  side  and  could  not  be  entirely 
reduced.  The  final  result  is  not  known.  In  the  others  reduction  was 
effected  without  much  difficulty,  usually  the  ulna  first,  then  the  radius, 
but  in  Bulley's  the  radius  remained  a  little  forward,  and  was  finally 
reduced  by  continuous  pressure  upon  it. 

Treatment.  Traction  should  be  made  in  the  direction  of  the  axis  of 
the  forearm  to  bring  the  ulna  into  place,  and  in  case  of  need  it  might 
l)e  well  to  combine  it  with  some  outward  lateral  flexion  to  avoid  the 
opposition  of  the  external  lateral  ligament;  after  the  ulna  is  reduced 
the  radius  should  be  pressed  back  into  place  with  the  thumbs  aided  by 
pronation  and  adduction  of  the  forearm.  It  is  quite  likely  that  the 
return  of  the  radius  to  its  place  may  be  impeded  by  the  interposition 
of  the  annular  ligament. 

B.  Transverse. 

Of  this  variety  there  are  only  two  recorded  cases.  Guersant's  is  as 
follows  :  The  patient  was  a  boy  fifteen  years  old,  who  fell  from  a  tree, 
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The  following  recorded  cases'  serve  as  a  basis  of  the  description  U> 
be  given.  Some  in  whiL-h  the  correctness  of  the  diagaosis  ia  in  doubt, 
or  of  which  I  have  uot  been  able  to  consult  the  detailed  reports,  have 
been  omitted. 

1.   Backward  Dislocation. 

Backward  dislocation  presents  itself  under  three  forms.  Id  tli« 
first,  that  in  which  the  displacement  is  slightest,  the  uloa  in  carried 
backward,  either  directly  or  by  inward  rotation  of  the  forcanu  about 
the  radius  as  a  centre,  until  the  noronoid  process  has  cleared  th« 
trochlea,  and  then  is  moved  slightly  upward  behind  it  by  adduction 
of  the  forearm  (Fig.  283);  in  the  second  form,  the  movement  upw^ 
is  prolonged  nntil  iiicr  coronoid  process  lodg«s  in  the 
'^"  ""  olecranon  fossa  ;  in  the  third,  the  primary  movemeat 

of  rotation  is  prolonged  until  the  olecranon  lies  behioii 
the  radius.  The  first  form  is  the  most  common,  and 
19  sometimes  termed  "incomplete,"  in  ncconlaoce 
with  a  similar  use  of  the  term  in  the  backward  di^ 
location  of  both  bones;  of  the  second  form  there  tut 
only  two  recorded  examples  (Malgaigne,  Wilson). 
Some  writers  make  an  additional  variety,  dislocation 
bikckward  and  inward,  a  distinction  which  it  do« 
nut  seem  necesaary  to  preserve. 

Cause.  The  cause  in  the  lai^er  number  of  cases 
has  clearly  been  a  fall  upon  tlie  outstretched  hand; 
in  one,  Brun,  a  blow  received  upon  the  elbow  from 
behind  while  the  weight  of  the  body  restetl  upon  the 
extended  arm. 

In  von  Pitha's  ca.se  the  injury  was  receive<:l  in  snch 
a  way  that  the  mode  of  production  is  clearer  than  in 
most  accidents,  antl,  as  the  case  is  typical  in  other 
respects,  1  reproduce  the  account. 
ai^Jwl™.rf''fl™'  ^  K'i-1  six  years  old  and  her  little  brother  were 
fonn.  (SiDiLLOT )  engaged  in  a  trial  of  strength,  in  which  each  sought 
to  move  an  open  door  against  the  other's  oppositiun, 
the  girl  standing  with  her  back  against  the  wall  and  her  cat- 
stretched  hands  against  the  door,  the  hinges  being  at  her  left  side. 
Two  other  brothers  came  to  the  help  of  the  first,  ana  under  their  com- 
bined efforte  the  girl's  left  arm  suddenly  doubled  up  with  an  audible 
snap,  and  when  von  Pitha  examined  it  half  an  hour  later,  he  found 
"  the  most  distinct  picture  of  a  dislocation  of  the  ulna  backward." 
The  thin  arm  was  in  almost  complete  extension,  the  forearm  being 
slightly  inclined  toward  the  ulnar  side;  the  fold  of  the  elbow  was  some- 
what raised  by  the  projecting  trochlea;  the  olecrauon  was  verv  promi- 

1  Boudanl,  Revue  M^ilJale,  IKtO,  vr 
cale,  1"30.  Tol,  vfl.  p  B69;  Dtcluj',  ld__.  , 
Ouelte  d»  HflplUui,  1M7,  p.  JTJ  :  voB  Pill 
St ;  Uslgalitiie.  LiiHtloivi.  □.  GSl :  Duimet,  r 
GHHtle  d«  naplUax,  1HM,  p.  ^30;  Wntci 
Izxxl.  p.  IRT :  WIlMm,  Ctnadi  Journal  oT 
land  Medl«l  Journal,  19S3.  toI  ,  i,  p.  4m : 
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nent  behind,  but  barely  raised  above  its  normal  level;  the  elbow  was 
notably  thicker,  but  not  broader;  the  head  of  the  radius  was  in  its 
place;  pronation  and  supination  were  but  slightly  restricted,  but  the 
least  movement  of  flexion  was  very  painful.  Reduction  was  easily 
accomplished  by  grasping  with  the  left  hand  the  humerus  above  the 
condyles,  and  with  the  right  the  forearm  in  such  a  way  that  the  thumb 
and  Angers  specially  compressed  the  ulna,  and  then  supinating,  abduct- 
ing, and  extending  until  there  was  slight  dorsal  flexion;  at  this  moment 
he  distinctly  felt  the  lifting  of  the  coronoid  process,  and  on  increasing 
the  traction  it  suddenly  slipped  back  over  the  trochlea  with  a  snap. 
Pain  at  once  ceased,  and  the  patient  could  flex  the  joint. 

Experiments  upon  the  cadaver  by  S^dillot  and  StreubeP  indicate 
that  the  mode  of  production  is  similar  to  that  of  backward  dislocations 
of  both  bones  together — that  is,  the  forearm  is  abducted  (Streubel)  or 
hyperextended  (S^illot)  until  the  internal  lateral  ligament  yields,  and 
then  rotated  inward  and  adducted  to  carry  the  coronoid  process  past 
the  trochlea  and  engage  its  point  against  the  posterior  surface  of  the 
latter.  If  the  adduction  is  increased,  and  especially  if  at  the  same 
time  the  orbicular  ligament  is  torn,  the  olecranon  rises  to  a  higher  point 
and  may  pass  to  the  inner  side.  If,  on  the  other  hand,  adduction  is 
absent  and  the  rotation  is  prolonged,  the  olecranon  is  carried  around 
behind  the  radius,  and  the  third  form  is  produced. 

Pathology.  Two  specimens  (Robert,  Duguet)  and  one  compound 
dislocation  (Boudant)  furnish  but  scanty  information  of  the  patholog- 
ical details,  for  which  we  must  mainly  depend  upon  experiment.  Of 
the  two  specimens,  Robert's  alone  was  of  a  recent  case. 

Duguet's  specimen  was  taken  from  a  man,  fifty  years  old,  who  had 
received  the  injury  twenty  years  previously.  There  was  anchylosis  in 
the  extended  position,  but  pronation  and  supination  were  preserved. 
The  ulna  was  displaced  backward  and  upward  so  that  its  upper  end 
was  two  centimetres  above  the  line  uniting  the  two  epicondyles,  and  a 
nearthrosis  had  formed  between  the  tip  of  the  olecranon  and  the  back 
of  the  humerus  above  and  a  little  to  the  inner  side  of  the  olecranon 
fossa.  It  is  probable,  therefore,  that  the  coronoid  process  w^s  lodged 
in  the  olecranon  fossa.  Concerning  the  radius  two  statements  are  made  : 
the  first  is  that  it  had  preserved  its  relations  with  the  external  condyle; 
the  second,  that  it  was  appreciably  (sensiblement)  displaced  forward, 
and  preserved  its  movements  of  rotation.  I  understand  these  to  mean 
that  the  head  was  directly  below  the  condyle  and  a  very  little  in  front 
of  the  position  it  would  normally  occupy  in  that  attitude  (extension 
of  the  limb). 

In  Robertas  case  the  injury  was  caused  by  a  fall  on  the  palm  of  the 
hand;  the  limb  was  partly  flexed,  the  olecranon  prominent  posteriorly 
and  ehivated;  the  head  of  the  radius  could  not  be  felt  because  of  the 
swelling,  but  it  could  be  moved  backward  and  forward  with  cartilagi- 
nous crepitus.  At  the  autopsy  the  coronoid  process  was  found  in  the 
olecranon  fossa,  and  the  radius  in  place;  the  humerus  appeared  to  have 
been  twisted  so  that  its  anterior  aspect  looked  outward  (in  other  words, 

1  streubel :  Prager  Vlerteljahrechrift,  1850,  ii.  p.  64. 
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the  forearm  was  adducted);  the  annular  ligament  and  some  of  the  fibres 
of  the  external  lateral  ligament  were  torn.  The  oondition  (rf  the  inter- 
nal lateral  ligament  is  not  mentioned.  The  brachialts  anticos  and 
brachial  artery  were  ruptured. 

Bondant's  patient  was  a  man,  forty-nine  years  old,  who  had  £allea 
from  the  first  story  of  a  building  and  received  a  compound  dislocation; 
the  wound  was  eighteen  or  twenty  lines  in  length  on  the  inner  and 
anterior  part  of  ue  elbow,  and  was  thought  to  have  been  caused  by 
contact  with  a  lai^,  rough  stone.  It  seems,  however,  not  unlikely 
that  it  was  caused  from  within  outward  by  the  pressure  of  the  trochlea 
in  hyperextension  of  the  joint.  The  olecranon*  which  was  prominent 
posteriorly,  could  be  seeu  through  the  wound,  and  the  finger  introduced 
into  the  latter  recognized  the  radius  in  place.  Reduction  was  easy,  and 
the  patient  made  a  good  recovery. 

The  experiments  made  upon  the  cadaver  show  that  the  internal 
lateral  ligament  is  always  ruptured,  and  that  the  orbicular  ligament 
escapes  injury  if  the  displacement  is  not  great. 

Sjmivtoms.  In  tiie  first  and  second  forms,  dislocation  backward  and 
upward,  the  limb  is  usually  in  almost  complete  extension  (in  Duguet's 
and  Waterman's  cases  it  was  flexed  at  a  right  angle),  and  cannot  be 
flexed  without  causing  much  pain,  but  prouation  and  supination  are 
free  and  painless.  The  normal  deflection  of  the  forearm  toward  the 
outer  side  is  lost,  and  in  its  place  may  be  a  deflection  toward  the  ulnar 
side.  This  deflection  is  easily  recognized  by  tlie  eye  when  the  limb  is 
extended,  but  when  the  joint  is  flexed  at  or  near  a  right  angle  it  may 
be  overlooked  unless  comparative  measurements  are  made;  in  Diday's 
case  the  length  of  the  ulnar  border,  from  the  epitrochlea  to  the  lower 
end  of  the  ulna,  was  an  inch  shorter  than  that  of  the  other  arm,  while 
the  radial  borders  were  of  equal  lenjrth.  The  antero-posterior  diameter 
of  the  joint  is  increased,  and  the  fold  of  the  elbow  is  filled  out  by  the 
trochlea. 

The  olecranon  is  prominent  behind  the  humerus,  and  may  rise  well 
above  the  line  of  the  epicondyles;  it  may  be  nearer  the  epitrochlea 
than  usu(fl.  The  head  of  the  radius,  unless  the  swelling  is  too  great, 
can  be  felt  in  its  place,  and  it  is  by  the  determination  of  this  fact, 
together  with  the  displacement  of  the  olecranon,  that  the  diagnosis  of 
the  varietv  of  the  dislocation  is  made. 

In  the  two  recorded  cases  of  the  third  form,  dislocation  of  the  ulna 
backward  and  outwanl  behind  the  nulius  (Mal^dijjne,  Wilson),  the 
elbow  was  flexed  nearly  at  a  right  an^le.  In  Malgaigne's  the  forearm 
was  pronated  and  deviated  outward;  the  greater  sigmoid  cavity  was 
directed  outward  ('i/c),  the  coronoid  process  outward  and  forward. 
This  attitude  of  the  ulna  suggests  tliat  the  dislocation  was  not  effected 
by  rotation  of  the  forearm. 

Treatment.  In  Dnguct's  case  reduction  was  not  made;  in  the  others 
it  was  easily  obtained.  Waterman  tried  Cooper's  method  of  the  knee 
in  the  elbow,  and  Skcy's  of  traction  n]>on  the  uj)})or  part  of  the  flexed 
forearm  in  the  line  of  the  humerus,  without  success,  and  then  easily 
reduced  by  hyperextension.  The  readiest  method  in  the  first  and 
second  forms  appears  to  be  that  employed  l>y  von  Pitha,  and  described 
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above  —  supination,  abduction,  and  hyperex tension  of  the  forearm. 
Malgaigne  and  Wilson  reduced  (third  form)  by  direct  pressure  upon 
the  olecranon,  first  backward  to  free  it  from  the  radius,  and  tnen 
inward. 

(A  case  described  by  Richet,*  as  a  new  kind  of  dislocation  by  rota- 
tion, seems,  from  its  title  and  from  some  of  its  features,  to  belong  to 
this  class,  but  the  account  is  so  incomplete  that  it  is  not  available.) 

2.  Dislocation  Inward. 

Of  this  there  is  only  one  reported  case,  Loison's.  The  patient,  a 
man  twenty -four  years  old,  fell  backward  upon  the  left  elbow,  bruising 
the  skin  on  the  inner  side  an  inch  below  the  epitrochlea ;  the  wounds 
suppurated;  the  diagnosis  was  not  made  until  the  forty-second  day. 
Then  the  radius  was  found  in  place,  and  the  olecranon  displaced  inward 
so  that  the  sigmoid  cavity  embraced  the  epitrochlea.  Four  months 
after  the  accident,  reduction  not  having  been  made,  the  limb  could  be 
actively  flexed  to  80  degrees  and  extended  to  135  degrees;  rotation 
apparently  well  preserved. 

3.  Dislocation  Forward. 

March  13,  1895, 1  saw  at  the  Hudson  Street  Hospital  a  man  thirty- 
five  years  old,  who  had  injured  his  right  elbow  in  falling  backward, 
the  arm  being  caught  under  him.  As  he  complained  of  handling  I 
gave  ether,  Dr.  Carmalt  assisting.  The  following  notes  were  made  at 
the  time:  The  elbow  is  held  at  a  right  angle,  but  can  be  somewhat 
flexed  and  extended;  is  movable  laterally.  The  epitrochlea  can  be 
plainly  felt,  also  the  inner  face  and  edge  of  the  trochlea,  the  overlying 
flexor  musclas  of  the  hand  having  been  torn  away  from  the  humerus. 
The  tip  of  the  olecranon  is  below  and  even  a  little  in  front  of  the 
trochlea,  the  inner  anterior  portion  of  the  articular  surface  of  which 
can  also  be  felt  on  depressing  the  skin.  The  head  of  the  radius  is  in 
place  in  front  of  the  capitellum.     The  forearm  is  markedly  abducted. 

Reduction  was  easily  made  by  slight  rotation  backward  (pronation) 
of  the  ulna  and  adduction  of  the  Jforearm.  Then  by  pronation  and 
abduction  the  dislocation  could  be  easily  reproduced.  When  the  bones 
were  in  place  abduction  of  the  forearm  was  possible,  but  not  adduction. 
Apparently  the  lesions  were  avulsion  of  the  flexor  muscles  from  the 
humerus  and  rupture  of  the  internal  lateral  ligament.  The  ulnar 
nerve  was  uninjured. 

The  only  other  reported  case  is  Wight's;  the  symptoms  were  similar, 
and  reduction  was  easily  made. 

Dislocations  of  the  Radius  Alone. 

Although  statistics  show  that  these  dislocations  are  not  very  rare  (2 
to  4  per  cent,  in  the  tables  in  Chapter  XXVII.),  and  although  the 
earliest  writers  mentioned  them,  yet  ttey  were  almost  completely  lost 
sio;ht  of  until  about  one  hundred  and  fifty  years  ago,  and  even  now 
are  far  from  being  clearly  understood.     Duverney,  in  1751,  gave  a 

1  Kichet :  Nniiveau  genre  de  luxation  Incomplete  da  coade  par  plvotement.    Gazette  des  Hdpl- 

taux,  1879,  p.  737. 
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ed  account  of  two  forms.      Since  that  time  observations  have 

Qulated,  and  four  varieties  are  now  well  established — the  dialo- 

is  forward,  backward,  and  outward,  and  one  seen  exclusively  in 

'Ten,  and  caused  by  traction  uj>ou  the  wrist,  the  nature  of  which, 

1  not  entirely  undisputed,  is  generally  Ijelieved  to  be  a  diaslasis 

^ct  separation;  it  is  usually  termeii  dislocaliou  by  elongation. 

e  mode  of  production  of  all  the  forms  is  still  obscure,  and  the 

ierou8  experiments  that  have  been  made  upon  the  cadaver  by  vari- 

i □  vest iga tors,  Roser,  Malgnigne,  Streubel,  Denuce,  Pingaiid,  Barrus, 

le  they  have  shown  how  the  dislocations  may  be  produced  upon  the 

I'er,  have  not  made  it  clear  how  they  actually  are  pro<luced  in  the 

iUtw  who  come  under  observation;  in  some  cases  the  cliuical  facta 

stly  contradict  the  conclusions  drawn  from  experiment. 

1,  Dislocation  Backward, 

lis  was  one  of  the  forma  described  by  Duverney,  and  one  of  the 
leat  to  be  accepted  as  proved  by  later  surgeons.  iLs  apparent  fre- 
ncy  is  in  part  due  to  the  inclusion  in  the  list  of  reported  cases  of 
buiise  in  which  the  dislocation  is  associated  with  fracture  of  the  internal 
condyle,  and  probably  also  of  others  which  belong  in  the  group  of  dis- 
locations by  elongation.  Two  varieties  are  described,  the  complete  and 
the  incomplete,  the  latter  resting  upon  a  few  questionable,  and  one 
well-observed  case,  that  of  Denucf-:'  a  lad  nineteen  years  old  fell  from 
a  swing,  his  pronated  arm  being  caught  under  his  body  in  such  a  way 
that  the  blow,  as  shown  by  an  ecchymosis,  was  received  upon  the 
middle  nf  the  anterior  iis])ect  of  the  forearm.  Pain;  limitation  of 
motion;  the  elbow  semiflexed,  the  forearm  fixed  in  complete  prona- 
tion. A  bone-setter  tried  in  vain  to  reduce  it,  and  a  fortnight  later 
the  patient  consulted  Denuo6,  who  found  "  behind  the  elbow,  on  a  level 
with  the  condyle,  and  to  the  inner  side  of  the  epicondyle,  a  small  promi- 
nent tumor,  which  rolled  under  the  finger  in  pronation,  and  was  evi- 
dently the  head  of  the  radius,  a  little  overlapping  its  ordinary  positton 
posteriorly." 

Of  the  complete  cases  the  instances  are  much  more  numeroiw,  but 
in  some  of  them  the  question  arises  whether  the  upper  surface  of  the 
radius  had  entirely  left  the  articular  surface  of  the  capitellum,  nr  was 
still  in  contact  with  it  by  its  anterior  portion;  if  such  contact  did  exist, 
the  term  "  complete"  can  be  properly  applied  only  to  the  separation 
of  the  radius  from  the  lesser  sigmoid  cavity  of  the  ulna. 

The  cause,  in  the  majority  of  cases,  appears  to  have  been  a  fall  upon 
the  outstretched  hand;  that  the  cause  was  a  fall  in  most  cases  is  certain, 
but  whether  it  was  upon  the  hand  or  the  elbow  is  often  far  from  clear, 
or  whether  it  acted  by  direct  impulsion  or  l)y  exaggerated  rotation. 

In  a  case  reported  by  Cameron'  the  cliaracter  and  mode  of  action  of 
the  violence  are  more  clearly  shown  than  usual,  but  they  are  entirely 
exceptional,  aud  the  case  does  not  aid  to  clear  up  the  obscurity  in  which 
the  question  is  enveloped.    The  patient  was  a  man  fifty-two  years  old, 

1  Denucf:  Diet,  de  MC^d.  el  Chir  pratiques,  art.  Coude,  p.  777. 
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who  was  caught  between  a  wall  and  a  cart  backing  against  it  in  such  a 
way  that  his  forearm  was  compressed  lengthwise  between  them,  the 
palm  of  the  hand  being  pressed  against  the  cart,  and  the  back  of  the 
elbow  against  the  wall;  probably  the  hand  was  completely  pronated. 
When  seen,  immediately  after  the  accident,  the  head  of  the  radius  lay 
just  under  the  skin  behind  the  external  condyle,  where  it  formed  a 
distinct  projection,  revealing  to  the  eye  its  characteristic  shape  with  the 
cavity  on  its  extremity.  The  hand  and  forearm  were  prone;  all  move- 
ments were  painful^  and  gave  the  impression  of  considerable  fixity  of 
the  joint.  Pain  at  the  wrist  led  to  an  examination,  which  showed 
that  **  the  styloid  extremity  was  also  dislocated  downward,  exactly  as 
in  cases  in  which  the  radius  is  shortened  by  the  common  fracture  of 
its  lower  extremity." 

While  the  character  of  the  force  and  the  direction  of  its  action  in 
this  case  are  clear,  pressure  exerted  against  the  lower  end  of  the  radius 
in  the  line  of  its  long  axis,  yet  it  is  far  from  being  clear  how  such  a 
force,  so  applied,  could  produce  such  a  displacement,  for  the  head  of  the 
radius  is  squarely  placed  against  the  anterior  face  of  the  capitellum, 
not  upon  an  inclined  surface  along  which  it  could  be  displaced.  And 
yet,  that  there  is  something  in  the  anatomical  structure  of  the  joint 
which  permits  the  occurrence  and  forbids  the  rejection  of  the  case  on 
the  supposition  of  abnormal  conditions,  is  indicated  by  the  fact  that 
two  similar  cases  have  been  reported  by  Wagner,*  in  which  the  mode 
of  production  was  the  same  as  in  Cameron's,  but  the  head  of  the  radius 
was  displaced  to  the  outer  side  of  the  condyle  instead  of  behind  it, 
and  a  flat,  wedge-shaped  piece  was  broken  off  its  inner  side. 

Streubel,^  in  his  experiments  upon  the  cadaver,  found  that  he  could 
produce  the  dislocation  in  only  one  way,  by  hyperextending  the  supi- 
nated  forearm  until  the  head  of  the  radius  had  been  carried  completely 
behind  the  line  of  the  condyle,  then  forcing  it  upward,  and  at  the  same 
time  bending  the  forearm  to  the  radial  side,  and  finally  flexing  it  again 
while  holding  the  radius  pressed  firmly  back  with  the  thumb  of  the  hand 
that  grasped  the  forearm.  It  is  by  no  means  probable  that  this  rather 
complicated  manoeuvre,  which,  moreover,  has  entirely  failed  in  my 
hands,  is  a  reproduction  of  what  has  taken  place  in  the  falls  that  have 
roduced  the  dislocation.  The  radius  is  dislocated  not  only  from  the 
inmerus,  but  also  from  the  ulna,  and  this  requires  the  rupture  of  the 
orbicular  ligament.  To  effect  that,  something  more  is  required  than 
hy})erextension  of  the  elbow,  even  with  the  addition  of  direct  propul- 
sion upward  of  the  radius.  Supination  of  the  forearm  will  not  effect 
it,  and  while  direct  propulsion  backward  of  the  bone  would  undoubt- 
edly produce  the  dislocation,  the  clinical  facts  do  not  indicate  this  as 
the  cause.  Possibly  in  hyperextension  and  outward  lateral  flexion,  as 
in  Streubel's  experiments,  the  head  of  the  radius  may  become  engaged 
behind  the  slight  projection  of  the  articular  surface  of  the  capitellum 
at  the  bottom  of  the  condyle,  and  be  thereby  prevented  from  accom- 
panying the  ulna  in  its  return  forward  when  the  elbow  is  again  flexed; 
this  would  supply  the  strain  necessary  to  separate  the  radius  from  the 

1  Wagner :  Beilage  zam  Centralblatt  fllr  Chfrnnde.  1886,  No.  24,  p.  93. 

2  Streubel :  Prager  Vierteljahrschrift,  1850,  vol.  11.  p.  68. 
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alna,  but  I  most  add  Chat  all  the  attempts  I  have  made  thiu  to  produoe 
the  dislocation  were  fruitlees;  the  result  was  always  a  dislocation  of 
both  bonea. 

There  are  no  post-mortem  records  of  recent  cases,  and  tiie  disaectioD 
of  those  of  long  standing  is  oot  an  entirely  trustworthy  iudicatioD  of 
the  coodition  and  the  reLtions  of  the  parts  when  the  injury  is  fresh. 
A  case  observed  by  Mr.  Rivington'  is  oE  particular  importance,  because 
the  position  of  the  head  is  mure  exactly  noted  than  is  nsnal  in  the 
descriptions.  The  patient  was  a  lad  fourteen  years  old,  and  the  injury 
bad  been  received  nve  months  previously  in  a  scuffle,  during  which  he 
was  violently  shaken  by  the  forearm,  and  thrown  down,  striking  bis 
elbow  against  the  leg  of  a  table.  There  was  a  marked  prominence 
"  at  the  back  of  the  joint  below  the  external  condyle,  and  by  the  ude 
of  the  olecranon  process."  "  The  head  of  the  radius  was  displaced 
more  directly  backward  than  is  usual,  according  to  the  descriptions  of 
the  books,  not  lying  in  any  wise  behind  the  external  condyle,  but  a 
little  overlapping  the  articular  end  of  the  humerus."  Flexion  and 
extension  were  almost  unimpaired,  pronation  was  good,  and  supination 
tojmore  than  half  the  usual  extent.     Reduction  failed. 

In  a  specimen  of  an  old  dislocation,  that  had  been  received  in  child- 
hood and  had  existed  for  many  years,  presented  by  Petit*  to  the  Soci6t£ 
Anatomique,  the  head  of  the  radius  was  directly  below  the  summit  of 
the  epicondyle  when  the  elbow  was  flexed  at  a  right 
vta.stt.  angle.     In  another  specimen  found  in  the  dissect- 

ing-room and  described  and  figured  bv  Sir  Astley 
Cooper,  "  the  head  of  the  radius  could  be  seen,  as 
well  as  felt,  beiiind  the  external  condyle  of  the  os 
humeri.  The  coronary  ligamtnit  was  torn  through 
at  its  forepart,  and  the  oblique  had  given  way. 
The  capsular  ligament  was  partially  torn,  and  the 
head  of  the  radius  would  have  receded  still  more, 
had  it  not  been  supported  by  the  fascia  which 
extends  over  the  muscles  of  the  forearm.  The 
aciiompanyiug  figure  {Fig.  284)  indicates  that  the 
head  uf  the  radius  hud  riseu  very  slightly  above 
the  lowest  part  of  the  articular  ]>ortion  of  the  con- 
dyle, and  tliat  its  position  was  prol>ably  the  same 
as  in  Mr.  Rivingtou's  ease. 

In  anotlier  spe<nmen  of  old  dislocation  presented 
to  the  Soirif'tC'  de  Cliirurgie  by  Bernadet,'  the  head 
of  the  radius  hnd  been  dif^phu-cd  a  little  backward, 
downward,  and  outward;  ilic  external  lateral  liga- 
ment entirely  covered  the  cnp-sliuf)ed  surface  of 
the  bead;  the  annular  ligament  no  longer  existed 
except  upon  the  inner  side,  and  then:!  it  was  notably  thickened  and 
obliquely  deviated. 

In  the  specimens  which  Streubel  obtained  bv  experiment  he  always 
found  the  anterior   portion  of   the   ca[>su]e  torn  and  the  capitellum 

^  I'ulU :  null,  de  la  Swiili'  Anatumlqae.  ISTt,  p.  Ml. 
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» 
projecting  through  the  rent;  the  external  lateral  ligament  was  more  or 
less  torn  at  its  anterior  border,  the  internal  lateral  ligament  uninjured; 
the  annular  ligament  was  always  torn  in  front,  either  at  its  insertion 
by  the  lower  sigmoid  cavity,  or  further  outward ;  the  oblique  ligament 
was  torn,  doubtless  in  consequence  of  the  exaggerated  supination. 
.  These  facts,  though  not  numerous  or  entirely  free  from  objection, 
indicate  that  the  position  of  the  dislocated  head  of  the  radius,  even  in 
full  extension,  is  lower  than  that  commonly  assigned  to  it  in  systematic 
descriptions  and  shown  in  the  plates  accompanying  them — that  it  does 
not  rise  above  the  shallow  groove  which  marks  the  posterior  and  lower 
margin  of  the  articular  surface  of  the  capitellum.  At  this  point  the 
upj)er  margin  of  its  head  would  be  but  very  little  below  the  axis  of  the 
joint,  and  consequently  would  have  to  move  over  only  a  short  distance 
in  full  flexion  and  extension  of  the  limb. 

In  recent  cases  the  elbow  is  slightly  flexed,  the  forearm  pronated; 
voluntary  and  communicated  movements  are  painful  and  limited  in 
range,  but  in  old  cases  the  freedom  of  motion  is  almost  completely 
restored,  supination  remaining  the  most  imperfect.  The  diagnosis  is 
made  by  recognition  of  the  head  of  the  radius  behind  its  normal  place 
in  extension,  behind  and  below  it  in  flexion  at  a  right  angle.  It  may 
lie  close  beside  the  olecranon  or  further  to  the  outer  side.  Its  projec- 
tion, unless  the  swelling  is  considerable,  is  such  that  the  entire  extent 
of  its  concave  upper  surface  can  be  felt.  Measurement  of  the  radial 
border  of  the  forearm  from  the  epicondyle  to  the  styloid  process  of  the 
radius  may  show  some  shortening,  half  an  inch  according  to  Streubel. 

Treatment.  The  dislocation  in  recent  cases  has  usually  been  reduced 
promptly  by  pressure  on  the  head  of  the  radius,  aided  or  not  by  trac- 
tion upon  the  wrist,  and  this  method  has  succeeded  even  when  several 
weeks  had  passed  since  the  receipt  of  the  injury.  But  in  some  cases 
reduction  has  been  impossible  or  the  displacement  has  shown  a  marked 
tendency  to  recur,  both  circumstances  probably  due  in  the  recent  cases 
to  the  interposition  of  a  portion  of  the  capsule,  but  in  the  older  ones 
also  to  permanent  change  in  the  relations  of  the  shafts  of  the  radius 
and  ulna  and  to  adhesions  between  them.  This  interposition  of  the 
capsule  has  been  demonstrated  in  one  or  two  cases  in  which  arthrotomy 
has  been  done  (see  Chapter  XLVII.).  Probably  the  best  position  to 
give  the  limb  during  the  attempt  is  that  of  supination  and  full  exten- 
sion, and  if  direct  pressure  does  not  then  restore  the  bone  to  its  place 
traction  should  be  made  at  the  wrist,  and  the  forearm  gradually  bent 
to  the  inner  side,  and  then  the  direct  pressure  renewed. 

In  some  old  cases  excision  of  the  head  has  improved  function. 

2.  Dislocation  of  the  Radius  Outward.* 

Excluding  the  cases  in  which  the  dislocation  is  accompanied  by  frac- 
ture of  the  ulna  in  its  upper  portion  and^those  in  which  the  displace- 

1  For  bibllojfraphv  see :  N^laton.  Path.  Chir..  vol.  II.  p.  400;  Gerdy,  Arch.g^n.  de  M4d..  1885,  vol. 
vii.  p.  161  ;  Parker.  New  York  Journal  of  Medicloe,  ISfti,  p  189;  Pilha  and  Billroth.  Chlnirgle.vol. 
iv.  Part  II.  B.  p.  92;  Pingaud.  Diet.  Encyclop,  de«  Sc.  M6d  ,  art.  Coude;  Wagner.  Beilafce  xum 
(entbl.  fur  Chlr..  18«6.  No.  24,  p.  93 ;  Liibker,  Ibid.,  p.  92;  Bartela,  Arch.  fUr  kiln.  Chir..  1874,  vol. 
xvi.  p  f>43;  Schriiter,  ibid.,  vol.  xlvi.  p.  4.  Thomamin's  and  Cb6diea*8  cases,  quoted  by  Mai- 
gaigne,  seem  to  belong  among  the  anterior  dislocations. 
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ment  outward  is  comparatively  slight  and  is  associated  with  a  more 
important  displacement  backward  or  forward,  the  recordeil  instances 
of  this  injury  are  very  few,  and  in  some  of  these,  even,  the  description 
justifies  a  doubt  whetlier  they  should  not  rather  be  placed  iu  one  of 
the  two  other  classes. 

In  N^laton'a  case  the  dislocation  occurred  in  childhood  and  had 
existed  for  twenty  years;  the  position  of  the  radius  is  shown  iu  Fig. 
285.  Flcjtiou  and  extension  were  preserved;  supinatiou  was  impos- 
sible. 

Wagner  reported  to  the  German  Surgical  Congress,  in  1886,  three 
cases  of  dislocation  outward  complicated  by  fracture  of  the  inner  por- 
tion of  the  head  of  the  radius.  In  the 
first  two  cases  the  injury  was  caused 
by  pressure  against  the  back  of  the 
dexed  elbow  while  the  palm  of  the 
land  was  resting  against  a  firm  object 
in  front.  Thus,  a  lad,  eigliteeu  years 
old,  pushing  acoal-wugon  on  a  tram- 
way with  his  forearm  prouated  and 
flexed,  was  struck  on  ihe  elbow  by 
another  wa^on  ('.oming  up  from  behind. 
A  year  had  elapsed  since  the  accident 
when  the  first  case  ^vas  seen,  during 
which  the  joint  had  been  steadily  grow- 
ing stifFer.  The  elbow  was  flexed  at  a 
right  angle;  flexion,  extension,  and 
rotation  were  almost  entirely  lost.  On 
the  outer  side  of  the  external  condyle 
was  a  large  bony  prominence,  tbe 
thickened  and  immovable  head  of  the 
radius;  there  were  no  abnormalities  in 
the  other  parts  of  the  joint,  and  no 
sign  of  a  fracture  of  the  ulna.  The 
head  of  the  radius  was  excised;  it  was 
found  thickly  enveloped  iu  fibrous  tis- 
sue, to  which  the  appearance  of  thick- 
ening was  due,  and  had  lost  from  its 
inner  side  a  flat,  wedge-shaped  piece 
constituting  about  one-sixth  of  its  di- 
ameter. The  fragment  was  found  ad- 
herent to  the  capsule  and  was  also  removed.  Recovery  took  place 
without  accident,  and  the  mobility  of  the  joint  steadily  increased  for 
some  time.  At  the  time  of  the  report,  nine  years  later,  flexion  could 
be  made  to  an  angle  of  80  degrees,  extension  to  1 50  degrees,  pronation 
was  almost  normal,  supination  somewhat  restricted. 

In  the  second  case,  a  man,  twenty-six  years  old,  was  injured  in  tlie 
same  manner,  and  was  seen  while  the  injury  was  fresh.  Reduction 
was  effected,  after  several  unsuccessful  attempts,  by,  first,  adduction  of 
the  flexed  limb,  then  by  the  utmost  possible  abduction,  with  supina- 
tion, of  the  completely  extended  limb,  c-ombined  with  pressure  upon 
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the  head  of  the  radius.  When  the  dressings  were  removed,  a  month 
later,  passive  movements  were  very  painful  and  limited,  and,  as  no 
improvement  followed,  excision  was  done  five  months  after  the  accident. 
The  head  of  the  radius  was  found  thickened  and  absolutely  fixed,  and 
the  fragment  reunited  to  it  by  a  loose  fibrous  union;  the  failure  of 
union  was  attributed  to  the  interposition  of  a  small  piece  of  the  artic- 
ular cartilage.  Recovery  followed  without  accident,  but  the  mobility 
of  the  joint  was  not  increased. 

In  the  third  case  the  patient  had  received  his  injury  twenty-two 
years  before,  when  six  years  old,  by  a  fall  from  a  horse.  **  The  head 
of  the  radius  stood  outside  upon  the  external  condyle,*'  and  was  flat- 
tened on  its  inner  side;  there  was  no  sign  of  any  injury  to  the  ulna. 
Tlie  movements  of  the  joints  were  completely  normal. 

Lobker,  in  a  paper  read  before  the  same  congress,  reported  two  cases 
of  the  same  combination  of  dislocation  outward  with  fracture  of  the 
inner  portion  of  the  head  of  the  radius  treated  by  excision.  In  each 
case  the  fragment  had  become  united  to  the  adjoining  parts  by  a  pedicle. 

Of  the  26  cases  collected  by  Schrotter  3  were  complicated  with  frac- 
ture of  the  head  of  the  radius  and  13  with  that  of  the  ulna. 

Bartels  reported  a  unique  case  in  which  the  heads  of  both  radii  had 
gradually  become  displaced  outward.  The  patient  was  a  man  forty- 
three  years  old,  who,  while  lying  in  hospital  with  a  broken  leg,  called 
the  surgeon's  attention  to  his  elbows.  He  said  that  the  deformity 
dated  from  his  eleventh  year;  his  father  had  at  that  time  put  him  at 
hard  work,  usually  pushing  a  loaded  cart;  pain  was  soon  felt  in  the 
elbows,  and  increased  steadily,  but  he  was  kept  at  work.  The  head  of 
the  radius  rested  on  the  outer  side  of  the  external  condyle  when  the 
limb  was  fully  extended  and  supinated;  when  extended  and  pronated, 
the  head  was  less  prominent,  and  rested  partly  on  the  outer  part  of  the 
articular  surface  of  the  capitellum,  and  when  flexed  and  pronated  the 
head  returned  to  its  place. 

Barros  could  produce  the  dislocation  experimentally  in  only  one  way, 
by  pressure  against  the  ball  of  the  hand,  and  simultaneous  forcible 
adduction  of  the  forearm,  by  which  the  external  lateral  ligament  was 
torn. 

The  general  symptoms  in  the  recent  cases  showed  no  special  or  char- 
acteristic features;  the  limb  appears  to  have  been  partly  flexed  and 
pronated,  and  the  movements  of  the  joint  restricted.  In  the  older 
cases,  the  normal  movements  were  more  or  less  completely  re-estab- 
lished. 

The  diagnosis  is  made  by  recognition  of  the  presence  of  the  head  of 
the  radius  on  the  outer  side  of  the  condyle.  Reduction,  except  when 
there  is  fracture  of  the  head  or  interposition  of  the  torn  orbicular  liga- 
meut,  should  be  easy  by  adduction  of  the  forearm  and  direct  pressure 
on  the  head  of  the  radius. 

3.  Dislocations  Forward. 

These  are  the  most  common  of  the  three  varieties,  even  excluding 
from  them  the  not  unusual  subluxation  which  occurs  in  children  and 
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will  be  described  in  the  next  section,  and  those  cases  which  aie  com- 
plicated  by  fracture  of  the  ulna  {vide  infra).  The  dislocation  is  char- 
acterized by  the  position  of  the  head  of  the  radius  in  front  of  its 
normal  position  when  the  forearm  is  extended,  and  above  it  when  the 
forearm  is  flexed  at  a  right  angle.  Several  authors  describe  two  forms, 
the  complete  and  the  incomplete,  including  in  the  latter  those  cases  in 
which  in  flexion  at  a  right  angle  the  head  of  the  radius  has  not  entirely 
left  the  articular  surface  of  the  capitellum,  but  remains  in  contact  with 
its  upper  portion.  The  distinction  between  complete  and  incomplete  is 
an  arbitrary  one  and  does  not  seem  to  deserve  to  be  retained,  for  even 
in  the  former  the  head  of  the  radius  sometimes  descends  upon  the 
articular  surface  of  the  capitellum  when  the  limb  is  extended. 

The  causes  mentioned  in  the  reported  cases  include  ftdls  upon  the 
hand  or  upon  the  elbow,  and  traction  upon  the  forearm.  In  experi- 
ments upon  the  cadaver  the  dislocation  nas  been  produced  by  forced 
pronation,  in  which,  according  to  Filugelli,  quoted  by  Streubel,  a  ful- 
crum is  established  by  contact  between  the  radius  and  ulna  in  their 
upper  third  at  the  point  at  which  they  cross,  the  effect  of  which  is  to 
cause  the  head  of  the  radius  to  move  forward  and  inward,  with  ruptare 
of  the  anterior  portion  of  the  annular  ligament  when  the  pronation  is 
exaggerated. 

As  in  the  two  preceding  varieties,  the  mode  of  production  is  far  from 
clear.  That  the  head  should  be  displaced  by  airect  violence  is  not 
difficult  to  comprehend,  hut  the  cases  in  which  this  mode  of  production 
can  be  invoked  are  few.  Traction  upon  the  forearm,  combined  prob- 
ably with  exaggerated  pronation,  must  also,  I  think,  be  admitted  as  an 
occasional  cause,  especially  in  children,  both  because  of  its  efficiency 
to  produce  the  dislocation  upon  the  cadaver,  and  because  the  histories 
of  one  or  two  eases  in  adults  are  not  open  to  any  other  explanation, 
as  in  Boyer's  case  of  the  footman  who  slipped  while  getting  up  behind 
a  carriage,  and  remained  suspended  by  his  hands.  It  seems  probable 
that  some  of  the  cases  in  which  the  injury  was  received  in  childhood, 
and  remained  unreduced,  may  have  been  dislocations  by  elongation,  and 
that  the  head  remained  fixed  in  its  new  position,  or  perhaps  was  still 
further  displaced  by  use.  In  a  fall  upon  the  hand,  it  seems  probable 
that  the  dislocation  could  be  produced  only  by  hyperextension  and 
pressure  upon  the  lower  end  of  the  radius,  aided  by  supination  or  pro- 
nation, and  this  opinion  is  confirmed  by  experiment.  A  case  of  Mai- 
gaigne's^  seems  to  support  this  theory,  for  at  the  patient's  death,  seven 
weeks  after  the  accident,  the  posterior  fourth  of  the  head  of  the  radius 
was  proved  to  have  been  broken  off.  In  two  of  I^obker's*  cases  a 
piece  was  broken  from  the  outer  portion  of  the  head,  which  suggests, 
what  is  probable  also  on  other  grounds,  that  abduction  of  the  forearm 
may  also  be  a  factor. 

In  a  case  reported  by  Ross^  the  dislocation  occuirred  during  an  epi- 
leptic convulsion  and  was  attributed  to  nuiscular  action,  the  unopposed 
contraction  of  the  biceps  and  pronator  radii  teres. 

Pathology.     No  autopsies  have  been  reported  in  recent  cases.      In 

1  Malffalgne :  Loc.  cit..  p.  651. 

*  Lttbker:  Beilage  zum  Centralblatt  fUr  Chir.,  1886,  No.  24,  p.  92.  3  streubel:  Loc  cit.,  p.  75, 
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experiments  upon  the  cadaver  (Streubel,  Pingaud)  the  capsule  has  been 
found  torn  transversely  in  front  close  to  its  attachment  to  the  humerus 
(Fig.  286),  and  the  annular  ligament  untorn  and  encircling  only  the 
neck  of  the  radius  while  the  head  projected  forward  through  the  rent 
in  the  capsule  and  rested,  by  its  posterior  edge  only,  against  the  artic- 
ular surface  of  the  capitellum. 

Fig.  286. 


Hilton's  case  of  dislocation  of  the  bead  of  the  radius  forward. 

In  a  number  of  cases,  ten  or  twelve,  the  opportunity  has  arisen  to 
examine  old  dislocations.  Malgaigne  has  described  his  own,  quoted 
above,  in  which  the  posterior  fourth  of  the  head  of  the  radius  was 
broken  oflf  and  the  capsule  was  intact,  and  two  specimens  in  the  Mus6e 
Dupuytren  (cases  of  Desault  and  Prestat).  Cooper^  describes  and 
figures  a  specimen  preserved  at  St.  Thomas's  Hospital  ;  Danyau,* 
Debruyn,^  two  cases;  Hilton,*  Tr6lat,'  Kronlein,**  a  specimen  in  the 
Museum  at  Zurich,  and  Lobker,  the  two  cases  above  referred  to;  see 
also  Sch rotter.^ 

In  Malgaigne' s,  Danyau's,  one  of  Debruyn's,  Tr^lat's,  and  the  two 
specimens  of  the  Mus^e  Dupuytren  the  annular  ligament  was  stretched 
but  not  torn;  in  Hilton's  its  upper  portion  was  torn,  but  the  more 
external  and  superficial  fibres  remained  intact  and  were  closely  wrapped 
about  the  neck  of  the  radius;  in  Cooper's  the  annular,  oblique,  fore- 
part of  the  capsular,  and  a  portion  of  the  interosseous  ligament  were 
torn  tlj rough.  With  reference  to  some  of  these  cases  the  question  has 
been  raised  whether  the  annular  ligament  found  at  the  autopsy  was 
not  one  of  new  formation. 

The  head  of  the  radius  rests,  in  partial  flexion,  upon  the  anterior 
surface  of  the  external  condyle  above  and  usually  somewhat  to  the 
inner  side  of  its  normal  position,  and  either  in  contact  with  the  coro- 
noid  process  or  (Hilton)  separated  from  it  by  the  interposed  tendon  of 
the  brachialis  anticus.  In  some  cases  a  piece  had  been  broken  from 
its  posterior  or  outer  border.  In  several  of  the  cases  a  hollow  had 
formed  for  its  reception  on  the  anterior  surface  of  the  humerus;  the 
new  articulation  was  either  entirely  above  the  old  one,  or  included  the 
upper  part  of  the  capitellum,  or  (Tr6lat)  extended  over  the  outer  por- 
tion of  the  front  of  the  trochlea.  The  head  of  the  radius  was  deformed 
and  had  suflFered  the  loss  of  more  or  less  of  its  cartilage  of  incrustation ; 

1  Cooper :  Ixkj.  cit.,  p.  392. 

-  Dtinyau :  Annates  de  la  Cbir.  Fran^aise  et  Etrangj^re,  1841.  vol.  ii.  p.  72. 
3  Debruyn  :  Annates  de  la  Cbir.  Frau9ai8e  et  Etrangire,  1843,  vol.  ix.  p.  88. 
*  Hilton  :  Guy's  Hospital  Reports.  1847,  vol.  v.  p.  98. 

6  TrtMat :  Bull,  de  la  Soci6l^  Anatomique,  1858,  p.  487. 
0  Kronlein  :  Deutsche  Chirurgie,  Lief.  26,  p.  44. 

7  Schrotter :  Arch.  fUr  klin.  Cbir.,  vol.  xlvi. 
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some  cases  it  was  enlai^ed,  in  others  diminished  in  size.  In  Kron- 
"s  specimen  an  extensive  outgrowth  of  bone  had  formed  upon  the 
ir  side,  giving  the  iipiwr  end  of  the  bone  an  appearance  similar  to 
i  of  the  upper  end  of  the  femur,  and  articulating  with  a  new  cavity 
<n  the  humerus;  it  is  staled  that  the  movements  of  rotation  hud  be?a 
.ipletely  restored. 

Vd  interesting  feature  in  Hiltou'scase  was  that  the  radius  had  been 
tiaced  bodily  upward  along  the  ulna,  and  this  d it-placement  had 
luced  changes  at  the  wrist, 

..lalgaigne  observed  and  called  especial  altention  to  abduction  of  the 
earm,  which  does  not  appear  to  have  been  observed  by  others.  It 
rnishes  a  sBtisfacloiy  explanation  of  the  displaivment  of  the  radius 
ward  as  well  as  forward,  which  could  not  otherwise  be  accounted  for 
iicpt  by  such  a  change  in  the  level  oi  ihe  bones  at  the  wrist  as  was 
ed  in  Hilton's  case.  Abduction  of  the  forearm  might  easily  be 
'riooked  while  the  joint  ia  partly  flexed  unless  comparative  measure- 
its  are  made. 

ymptomB.     The  elbow  is  slightly  flexed  and  the  forearm  almost 
ays  more  or  less  pronated ;  in  a  few  cases  supination  has  been  pres- 
.    Voluntary  and  commiinicate<l  movements  are  painful,  and  of  the 
,ter  flexion  nearly  to  a  right  angle  and  almost  complete  extension  are 
^ible,  pronation  is  usually  complete,  but  supination  much  restricted, 
luctiou  of  the  forearm  has  been  noted,  possibly  it  is  quite  common, 
Buu  when  present  it  can  be  demonstrated  by  comparative  measurements 
of  the  radial  borders  of  the  two  forearms,  the  injured  one  being  short- 
ened.    The  region  of  the  elbow  is  swollen  iu  front  and  on  the  outer 
Bide;  (he  alisencu  of  tiie  head  of  the  radius  from  its  normal  position  in 
shown  by  the  depressibibty  of  the  soft  parts  on  the  outer  aide  of  the 
joint  below  the  condyle,  and  its  presence  in  the  fold  of  the  elbow  can 
generally  be  recognized  by  the  finger;  sometimes  it  is  so  prominent 
Uiere  that  it  appears  to  be  subcutaneous,  and  the  saucer-like  depression 
of  its  upper  surface  can  be  traced  when  the  joint  is  extended.     Fleziou 
of  the  forearm  is  abruptly  arrested  at  or  near  a  right  angle  by  the 
impact  of  the  head  of  the  radius  upon  the  front  of  the  humerus. 

In  the  older  cases  the  restoration  of  function  may  be  almost  com- 
plete, the  range  of  motion  being  limited  only  in  extreme  flexion  and 
supination. 

In  Hilton's  case  the  associated  changes  at  the  wrist  caused  a  corre- 
sponding deformity  (here,  abduction  of  the  hand;  and  it  seems  not 
unlikely  that  even  in  some  recent  cases  the  wrist  may  be  painful  or 
distorted. 

Treatment.  Reduction  has  been  easy  in  some  recent  cases,  and  difB- 
cult  or  impossible  in  others.  The  measures  which  have  been  most 
successful  are  traction  upon  the  radius  at  the  wrist,  the  forearm  being 
supinated  and  extended,  combined  with  pressure  upon  the  head  of  the 
radius.  Malgaigne  su^ests,  very  properly,  that  adduction  of  the  fore- 
arm would  be  more  likely  than  traction  to  overcome  the  overriding  of 
the  radius.  Hilton  reduced  the  displacement  in  his  specimen,  which 
had  existed  for  many  years,  by  placing  a  small  wedge  between  the 
upper  surface  of  the  radins  and  the  luimerus,  and  then  flexing  the  fore- 
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arm  by  pressing  upon  the  lower  end  of  the  ulna;  when  flexion  was 
nearly  complete  direct  pressure  upon  the  head  of  the  radius  forced  it 
backward  into  place.  The  effect  of  this  device  was  to  displace  the 
radius  downward  along  the  ulna  to  a  distance  equal  to  the  thickness  of 
the  w^edge,  and  to  rupture  the  ligaments  which  bound  the  two  bones 
together.  A  marked  tendency  to  recurrence  has  been  frequently 
noticed,  and  has  generally  been  attributed  to  interposition  of  a  portion 
of  the  capsule.  I  am  inclined  to  think  it  due,  in  some  cases  at  least, 
to  the  persistence  of  this  bodily  displacement  of  the  radius  upward. 
If  so,  the  condition  would  be  shown,  after  reduction,  by  loss  of  the 
outward  inclination  of  the  forearm  in  full  extension,  and  the  effort 
should  be  made  to  overcome  it  by  restoring  this  angle  by  forcible 
abduction. 

The  position  of  the  rent  in  the  anterior  portion  of  the  capsule  sug- 
gests that  after  reduction  the  joint  should  be  kept  flexed,  and  although 
recurrence  of  the  dislocation  has  taken  place  with  the  limb  in  this 
position,  it  does  not  seem  so  likely  to  favor  such  recurrence  as  the 
extended  position. 

4.  Dislocation  by  Elongation,  or  the  Subluxation  op 

Young  Children.* 

Under  these  names  is  described  an  injury  which  is  very  frequently 
observed,  but  the  nature  of  which,  after  nearly  two  centuries  of  dis- 
cussion, is  still  in  dispute.  Its  features  are  well  marked;  a  young 
child,  generally  less  than  three  years  old,  is  lifted  or  pulled  by  the 
hand;  it  cries  out  with  pain,  and  refuses  to  use  the  limb,  which  hangs 
motionless  by  the  side,  somewhat  flexed  at  the  elbow,  and  more  or  less 
pronated.  A  careful  examination  fails  to  discover  marked  change  in 
the  anatomical  relations  of  the  bones  at  the  elbow  or  wrist;  passive 
motioD  at  both  joints  is  free,  but  painful,  except  supination,  which  is 
resisted;  often  during  the  manipulations  made  in  the  examination,  or 
on  forced  supination,  a  slight  click  is  heard,  and  the  child  at  once  is 
able  to  use  the  limb  freely  without  pain. 

As  early  as  1671  Fournier  described  the  injury  as  an  incomplete 
dislocation  characterized  by  relaxation  of  the  ligaments  and  elongation 
of  the  radius,  meaning  by  the  latter  direct  separation  downward  or 
diastasis.  Nearly  a  hundred  years  later,  Duverney  gave  a  clear  and 
exact  description  of  it  as  an  injury  occurring  frequently  in  children; 
he  attributed  it  to  forcible  traction  at  the  wrist,  and  gave  as  its  chief 
symptom  the  opposition  to  supination  of  the  forearm,  and  as  the  treat- 
ment forcible  supination  with  pressure  from  before  backward  upon  the 
head  of  the  radius  followed  by  flexion  of  the  elbow.  He  thought  the 
injury  was  not  merely  an  elongation  of  the  radius,  but  also  the  escape 
of  its  head  below  the  edge  of  the  orbicular  ligament.     Nearly  a  cen- 

1  The  papers  upon  this  subject  are  niiroerous;  the  following  biblfograpby  contains  the  more 
imiMiriHru  :  Gardner.  London  Medical  Onzette,  1837,  vol.  xx.  p  K78;  Hinges.  Boston  Medical  and 
StirK'ical  Journal.  1S62.  vol.  Ixvii.  p.  129:  Goyrand,  Gazette  m6aicale  de  Paris,  1837,  p.  11.^  and  Bull, 
de  1h  Soclc'tc  de  Chinirgie,  1^61,  p.  605;  Pingaud,  Diet.  Encyclop^diqne,  art  Coude.  p.  580:  Hamil- 
ton. New  Yorl£  Medical  Journal.  Jan.  3, 1885,  p.  8:  Dnvemey.  Maladies  des  Os,  1751 .-  Bouley.  De 
radii  superioris  extremitatis  dimotione,  in  intantibus  frequentiori,  1787 ;  Rendu,  Gazette  m^icale, 
1H41.  p.  .SOI ;  Perrin.  Journal  de  Chirurgie  de  Malgaigne,  vol.  y.  p.  145:  Streubel,  Prager  Vierteljahr- 
schrlrt,  1850,  vol.  ii.  p.  90 ;  Van  Arsdale,  Annals  of  Baigexy,  June,  1889. 
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tary  and  a  half  has  passed  since  the  publication  of  his  views,  and  but 
little  bas  been  added  to  his  description  of  the  etiology,  symptoms,  or 
treatment,  and  while  the  years  have  bronght  many  other  theories  con- 
cerDiDg  the  pathology  his  is  the  one  that  is  now  most  widely  held. 

In  1787  Bottentuit  presided  at  the  presentalion,  and,  according  to 
Malgaigne,  was  probably  the  real  author,  of  a  thesis  by  Bouley  before 
the  Ecmles  do  Chirurgie,  in  which  the  theorj'  of  the  agency  of  forced 
pronation  in  the  production  of  the  injury  was  advanced;  it  was  argued 
that  in  this  movement  the  radius  and  ulnacameintoconta'^tat  the  point 
where  they  crossed  each  other  near  the  elbow,  and  that,  the  movement 
being  continued,  the  head  of  the  radius  was  displaced  forward  or  outward. 

At  the  beginning  of  the  present  century  Martin,  in  France,  1809, 
and  Monte^ia,  In  Italy,  1814,  descrilwd  the  injury  and  reported  cases, 
but  the  former,  iinfortnuatoly,  appears  to  have  encountered  also  some 
dislocations  backward,  and  lie  not  only  included  them  in  the  same 
group,  but  he  also  thought  that  the  radius  was  dislocated  backward  in 
all,  and  this  opinion  has  survived  in  a  measure  until  the  present  time, 
and  has  led  systemtitic  writers  to  describe  a  dl»>location  backward  as 
one  of  the  forms,  although  it  doe»  not  appear  that  there  is  any  other 
authority'  for  the  statement  than  Martin. 

As  the  injury  is  one  that  seems  but  rarely  to  fall  under  the  observa- 
tion of  the  general  surgeon,  probably  because  of  the  facility  with 
which  it  is  reduced,  the  authors  of  the  surgical  test-books  either  made 
no  mention  of  it  or  followed  in  their  brief  descriptions  the  account 
given  bv  Martin,  or  by  those  who  had  copied  from  nim.  But  between 
1836  and  ISW  several  cases  were  published  iu  England  audio  Frtioco, 
and  new  theories  concerning  its  nature  were  advanced.  Gardner  in 
1S37  and  Rendu  in  1841  attributed  the  fixation  to  the  locking  of  the 
bicipital  tuberosity  behind  the  ulna,  but  the  latter,  who  in  two  cases 
had  made  the  important  observation  that  the  wrist  also  waa  swollen 
and  tender,  added  to  this  supposed  locking  of  the  tuberosity,  which  be 
regarded  as  probably  exceptional,  a  rupture  of  the  ligaments  of  the 
wrist.  Pernn,  in  1849,  thought  the  head  of  the  radius  was  caught 
below  the  lower  edge  of  the  lesser  sigmoid  cavity,  and  Goyrand,  who 
saw  a  large  number  of  cases,  thought  the  lesion  was  an  incomplete  dis- 
location, )n  which  the  displacement  was  so  slight  as  to  cause  no  recog- 
aizable  deformity  at  the  elbow.  Malgaigne,  1854,  included  it  among 
the  incomplete  dislocations  forward,  and  others  did  likewise. 

In  1850  Streubel  made  the  theory  of  incomplete  luxation  more  defi- 
nite, by  showing  that  if  the  forearm  of  the  cadaver  of  a  young  child 
was  forcibly  pronated,  the  head  of  the  radius  moved  forward,  and  the 
posterior  portion  of  the  capside  was  forced  in  by  atmoapheric  pressure 
between  the  radius  and  the  capitcllum,  and  that  if  then  the  pronation 
was  diminished,  tlie  slight  displacement  of  the  radius  and  the  inter- 
position of  the  capsule  would  persist  even  while  gentle  movements  ot 
the  joint  were  made;  but  that  under  sudden  extension  and  BupinatioD 
theiiormal  relations  would  be  established.  In  like  manQer  toned 
supination  would  displace  the  radius  backward,  and  lead  to  interposi- 
tion of  the  anterior  portion  of  the  capsule.  In  the  bodies  of  ao^ts 
neither  manipulation  would  produce  this  result. 
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In  1S56  Chassaignac'  described,  under  the  title  "  paralj/sie  douloit- 
■reusf,  det  jeunes  et^'nntg,"  a  number  of  cases  of  the  injury  under  dis- 
cussion, t^ether  with  others  of  a  different  nature,  and  attributed  the 
symptoms  in  all  to  injury  of  the  nerves  of  the  limb.  Finally,  in  1861, 
Goyrand'  returned  to  the  subject  in  a  lengthy  paper,  in  which  he  aban- 
doned his  previous  view  and  advanced  the  last  new  theory,  that  the 
lesion  was  situated  not  at  the  elbow,  but  exclusively  at  the  wrist,  and 
consisted  in  a  dislocation  of  the  triangular  libro-cartilage  io  front  of 
the  lower  end  of  the  ulna.  Hia  experiments  showed  that  in  complete 
pronation  the  fibro-cartilage  was  carried  so  far  forward  as  almost 
entirely  to  uncover  the  end  of  the  ulna,  and  that  in  forced  pronation 
the  uncovering  became  complete.  In  reply  to  a  question  asked  by 
Velpeau,  he  admitted  that  the  displacement  did  uot  persist  upon  the 
cadaver  unless  the  hand  was  held  upward  and  supinated,  but  he  thought 
that  the  tonic  contraction  of  the  muscles  In  the  living  would  maintain 
it.  He  did  not  explain  why  such  a  lesion  should  be  more  easily  pro* 
duced  in  a  child  than  in  an  adult 

It  may  be  worth  while  to  add  that  the  editor  of  the  Medico~0ia~ttr- 
g'u-al  Review,  in  1839,  thought  the  injury  was  a  separation  of  the  upper 
epiphysis  of  the  radius,  and  Fougeu,  in  1861,  a  separation  of  the  lower 
one. 

Plngaud,^  in  his  experiments  upon  thecadaver,  found,  as  Goyrand  had 
similarly  done  in  1837,  that  the  head  of  the  radius  could  be  drawn  out 
through  the  orbicular  ligament  by  forcible  adduction  of  the  forearm, 
so  far  that  its  anterior  edge  would  engage  below  the  lower  border  of  the 
ligament  (Fig.  287),  and  the  bones  would  remain  separated  by  a  distance 


of  about  a  quarter  of  an  inch,  but  without  displacement  of  the  radius 
forward,  backxvard,  or  outward,  unless  forced  pronation  was  added  Io 
the  adduction,  iu  which  case  the  head  moved  fonvard;  and  as  this  con- 
dition of  the  parts  coincided  with  a  limitation  of  the  freedom  of  rota- 
tion of  the  forearm  similar  to  that  observed  clinically  in  the  cases  in 
question,  and  as  the  normal  relations  of  ihe  parts  were  restored  by  the 
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inoeuvres  which  relieved  the  little  patieuts,  he  reached  the  con- 
'  that  the  nature  of  the  lesiitn  observed  clinically  was  the  same 
which  he  had  produced  experimentally,  and  that  the  clinical 
was,  therefore,  a  dislocation  of  the  radius  downward  helnw  the 
p  ligament,  or,  in  other  words,  that  Duvemey's  theory  was  the 
•-,  one.      He  showed  further,  that  the  younger  the  child  the  more 
Mnld  thia  dispiaiM-ment  be  effected,  and  the  more  complete,  circa- 
would  it  be.     He  would  not  assert  that  this  was  the  only  cause 
clinical  condition,  but  contented  himself  with  proving  that  it 
u  least  one;  his  reserve  being  apparently  due  to  the  inapplicability 
}  explanation  to  the  reported  cases  in  which  the  radius  was  said 
./e  been  displaced  backward,  cases  which  we  have  seen  to  rest  only 
I  Martin's  assertion.     His  experiroeots  have  been  repeated,  and 
-uita  verified  by  others;  Poinsot  accepts  his  explanation  fully  for 
lal  ca^e,  and  Streubel's  for  those  of  displacement  liackward. 
roiug  now  to  the  clinical  evidence,  fur  there  have  been  no  post- 
-aa  examinations,  it  appears  that  the  injury  is  common  in  young 
ren  between  the  ages  of  one  and  three  years,  and  is  rarely  seen 
the  age  of  six  years,  and  not  infrequently  recurs.    Goyrand  (loc. 
1861)  had  seen  at  least  two  hundred  cases  in  thirty  years,  and 
ites  Chabrely  (Journal  de  M4decme  de  Bordeaux,  October,  1860, 
181)  as  saying  that  hardly  a  month  passed,  he  might  say  hardly  a 
«lc,  in  which  he  was  not  called  to  a  case,  and  Fongeu  as  having  seen 
Luirty-five  cases;  in  the  discussion  that  followed  the  reading  of  Goy- 
rand's  paper,  Marjolin  stated   that   he   had  seen  about  sixty  cases. 
Snedden'  saw  ten  cases  in  ten  years  in  private  practice;  and  Linde- 
Buin^  saw  tiventy-fuur  caaeii  and  Van  Ari^iilt!  one  hundred  lu  two  yt;ara 
in  dispensary  practice.    The  cause  is  traction  upon  the  arm  at  the  hand 
or  wrist,  as  in  lifting  a  child,  or  in  holding  it  when  it  stumbles,  and  in 
two  cases  in  drawing  the  arm  through  the  sleeve  of  the  dress.     It 
seems  to  me  that  exaggerated  pronation  does  not  enter  into  the  mechan- 
ism by  which  the  lesion  is  produced,  but  that  the  violence  is  simply 
traction  exerted   upon  the  extended  elbow,  possibly  combined  with 
adduction,  for  traction  would  tend  to  make  the  limb  exactly  straight, 
and  thus  overcome  the  normal  inclination  of  the  forearm  outward;  or 
the  grasp  upon  the  forearm  may  be  so  firm  that  an  actual  inward  incli- 
nation would  be  produced  in  case  the  effort  was  not  a  simple  traction, 
but  was  combined  with  a  movement  that  tended  to  swing  the  child 
upward  along  a  curve  whose  centre  was  its  wrist  and  whose  radius 
was  its  extended  arm.     At  least,  in  lifting  a  living  child  by  the  arm 
I  have  not  been  able  to  make  exaggerated  pronation,  for  rotation  at 
the  shoulder  is  so  free  that  the  limit  of  pronation  is  not  easily  reached, 
and  this  is  unquestionably  true  when  the  child  is  lifted  by  both  hands. 
The  child  at  once  cries  out  in  pain  and  refuses  to  use  the  limb,  which 
bangs  motionless  by  its  side,  or  is  sup|)orted,  with  the  elbow  slightly 
flexed,  across  the  front  of  t!ie  abdomen;   the  wrist  is  completely  or 
partly  pronaled.      Examination  shows  sensitiveness  at  the  outer  por- 
tion of  the  elbow,  in  some  cases  also  at  the  back  of  the  wrist,  ana  in 

is,  vol!  \i.  p.  ioM. 
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others  exclusively  at  the  wrist,  with  swelling  after  the  lapse  of  from 
thirty  to  thirty-six  hours.  The  head  of  the  radius  is  sometimes 
slightly  but  distinctly  displaced  forward,  but  in  most  cases  no  other 
change  than  a  slight  longitudinal  separation  between  the  radius  and 
the  capitellum  is  recognizable.  There  is  pain  on  pressure  over  the 
head  of  the  radius. 

Although  the  child  does  not  voluntarily  move  the  joint,  it  can  be 
freely  moved  by  the  surgeon  in  every  direction  except  supination,  and 
will  sometimes  be  held  by  the  child  in  such  a  position  as  may  be  given 
to  it.  In  only  one  recorded  case,  Dug^,*  was  the  limb  in  supination; 
with  that  exception  the  constant  and  pathognomonic  symptom  is  the 
interference  with  supination. 

These  facts,  taken  in  connection  with  the  results  of  experiment,  indi- 
cate that  Duverney's  opinion  was  correct  and  that  the  injury  consists 
in  the  escape  of  the  front  portion  of  the  head  of  the  radius  below  the 
orbicular  ligament,  and  that  it  is  produced  by  traction  and  adduction 
of  the  extended  forearm.  Goyrand's  last  explanation — dislocation  of 
the  triangular  fibro-cartilage  at  the  wrist— cannot  maintain  itself  against 
the  overwhelming  clinical  evidence  of  the  existence  of  a  lesion  at  the 
elbow,  supported,  as  it  is,  by  experiment,  especially  since  it  has  no 
better  foundation  than  the  impression  that  the  click  which  was  heard 
during  reduction  was  produced  at  the  wrist  and  not  at  the  elbow. 
Against  its  correctness  are  the  facts  that  although  exaggerated  prona- 
tion will  effect  such  a  dislocation,  yet  there  is  nothing  to  prove  that 
the  displacement  will  not  immediately  correct  itself  when  the  limb  is 
released,  and  that  there  is  not  only  no  proof  of  the  intervention  of 
exaggerated  pronation  in  clinical  cases,  but  it  was,  furthermore,  cer- 
tainly absent  in  some,  and  probably  in  all.  The  only  difficulty  is  to 
explain  the  well-established  symptoms  of  injury  at  the  back  of  the 
wrist  in  some  of  the  cases.  Possibly  such  cases  may  be  of  a  different 
character  from  the  others,  actual  dislocation  backward  of  the  lower  end 
of  the  ulna  [uide  injra\  and  Goyrand's  explanation  may  be  true  of 
them ;  or  the  symptoms  may  be  due  to  an  associated  sprain  of  the  wrist. 

The  experience  of  Chassaignac,  who  treated  his  eases  as  paralytic 
and  saw  them  gradully  recover,  indicates  that  the  lesion  may  be  spon- 
taneously corrected;  but,  on  the  other  hand,  there  is  reason  to  think 
that  some  of  the  cases  of  forward  dislocation  of  the  head  of  the  radius 
found  in  adults,  which  had  existed  from  childhood,  were  originally  of 
this  kind,  and  that  the  head  had  gradually  become  displaced  further 
forward.  All  who  have  treated  cases  agree  that  reduction  is  easily 
effected,  usually  by  supination;  some  add  flexion  of  the  elbow. 

Dislocation  of  the  Head  of  the  Radius  with  Fracture  of  the  Ulna. 

The  coincidence  of  a  fracture  of  the  shaft  of  the  ulna  with  disloca- 
tion of  the  head  of  the  radius  is  not  infrequent,  and,  since  the  discovery 
of  either  of  the  two  injuries  may  lead  the  surgeon  to  overlook  the 
other,  the  possibility  of  the  coexistence  should  always  be  borne  in  mind. 

I  Dug^s :  Jouraal  hebdomadaire,  1881,  vol.  iv.  p.  196. 
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fr&t^e  attached  so  iiiu(;h  importance  to  this  warning  that  he  fonuu- 
d  and  italicized  the  followintr  two  recomrnendations : 
-..   In  aov  fracture  of  the  ulna  aione  look  for  a  dislocation  of  the 
iaa. 

-*<.  In  every  fracture  of  the  forearm  in  which  the  swelling  extends 
ve  the  elbow,  remember  that  simple  fracture  is  rarely  accompanied 
BO  much  swelling,  and  carefully  explore  the  articulation. 
"o  complet*^  the  warning  a  third  precaution  should  Ix-  added,  namelj, 
t  in  every  dislocation  of  the  head  of  the  radius  alone,  fracture  of 
!  ulna  should  be  sought  for. 

The  complication  has  received   the  attention  of   most  systemiriic 
tera  upon  dislocations,  and  has  been  made  the  subject  of  moDo> 
phs  by  Malgaigne,*  Gremer,'  and   Dorfler,'     The  latter  collected 
etecn  cases,  but  the  injury  appears  to  be  of  more  frequent  occur- 
'j*  than  this  fact  would  indicate,  for  Malgaigne  saw  four  cases,  von 
m  two  or  three,  and  Dorfler  reports  four  eases  from  the  practice  of 
B  Burgeon  under  whom  he  was  serving.     I  have  seen  at  least  ten. 
The  cause  in  a  certain  number  of  cases — five  of  IX">rfler's  nineteen — 
been  direct  violeace,  as  the  kick  of  a  horse,  received  upon  the  inner 
ur  inner  and  posterior  uspect  of  the  upper  part  of  the  ulna,  first  break- 
ing that  bone  aud  then  driviug  the  head  of  the  radius  forward  and 
outward  from  its  place;  in  otber.s  it  has  been  a  fall  upon  the  arm,  and 
it  is  uncertain  whether  the  ulna  was  broken  by  direct  or  indirect  vio- 
lence.    In  Gerdy's  case  the  patient  declared   that  he  fell   upon  his 
extended  hand ;  and  in  one  that  came  under  my  care  in  August,  1 885, 
the  jiaticut,  n,  b'ly  sfvi.Ti  y<-;irs  i>M,  Iind  fallen   fmm  a  wagon  and   sus- 
tained a  compound  fracture  of  the  ulna  at  its  middle,  the  wound  in  the 
skin  being  in  the  centre  of  the  anterior  asi>ect  of  the  limb  and  having 
been  produced  from  within  outward   by  the  sharp  end  of  one  of  the 
fragments;  the  radius  was  displaced  forward,  upward,  and  inward  so 
&r  that  its  concave  upper  surface  could  be  distinctly  felt.     There  was 
no  bruise  on  the  back  of  the  forearm,  and  I  thought  the  fractnre  had 
been  produced  by  indirect  violence,  a  fall  on  the  Band. 

The  only  autopsical  reconi  I  have  found  is  one  by  Marchand,*  and, 
unfortunately,  it  is  not  entirely  clear.  It  is  stated  that  the  external 
lateral  ligament  was  torn,  the  ulna  was  broken  in  its  upper  third,  and 
the  head  of  the  radius  was  displaced  to  the  outer  side  of  the  epicon- 
dyle;  the  annular  ligament  was  nntorn,  but  "  no  longer  surrounded 
the  neck  of  the  radius;  it  seemed  rather  to  embrace  the  radial  capsule 
(cupiile,  head?),  and  the  radius  seemed  to  have  escaped  below  it." 

Dorfler's  experiments  showed  that  the  parallelism  of  the  radius  and 
the  lower  fragment  of  the  ulna  was  preserved,  with  production  of  an 
angle  in  the  ulna  at  the  point  of  the  fracture;  the  annular  and  anterior 
ligaments  were  torn.  The  limb  was  shortened,  and  crepitus  was  per^ 
ceived  on  handling  it.     Clinically,  a  prominent  feature  is  the  marked 

■  MalEalgne :  R«vue  inf-(ll«)-rhiriirftliMile.  toI.  lili.  pp.  R2  anil  90. 

'  Urcnli^r:  Rerherches  tur  U  luxBtlun  du  nulitu  que  compltqiie  lu  fncluredii  Uen  rapiSrieur  da 
cubrtiin :  ThOre  de  Paris,  1X7H. 

'  Durfler:  FraclurdMUliialn  Ibremciberen  Driudcomblntrt  mlt  Luxation des Radios:  DeutKha 
ZellMhrlftfllrCtilr.,  1W6,  vnl.  mill.  p.»3H. 

•  Uarcband :  Bull,  de  la  Socli^K  Analamlque,  1X71,  p.  BSD. 
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swelling  at  the  elbow,  due  in  part  to  the  displacement  of  the  radius 
and  in  part  to  inflammatory  reaction.  The  displacement  of  the  radius 
is  usually  forward,  sometimes  forward  and  inward,  forward  and  out- 
ward, or  directly  outward. 

Among  the  complications  were  observed  subluxation  of  the  lower 
end  of  the  ulna,  wound  of  the  integument  either  by  the  direct  action 
of  the  causative  violence  or  from  within  outward  by  the  end  of  the 
fragment,  making  the  fracture  compound,  fracture  of  the  epicondyle 
or  external  condyle,  and  more  or  less  paralysis  of  the  extensor  muscles 
of  the  wrist  and  fingers  due  to  stretching  or  rupture  of  the  musculo- 
spiral  or  posterior  interosseous  nerve. 

The  prognosis  is  good  if  the  displacements  are  promptly  corrected, 
and  even  if  the  dislocation  of  the  radius  persists  the  restoration  of 
function  may  be  nearly  complete. 

On  the  other  hand,  failure  of  union  of  the  fracture  has  been  noted 
(Norris*),  and  persistent  extensor  paralysis  (Dorfler). 

Redaction  in  recent  cases  has  been  easy;  the  most  suitable  method 
appears  to  be  traction  upon  the  extended  limb,  followed  by  direct  press- 
ure upon  the  radius  and  then  by  flexion  of  the  elbow.  The  extended 
position  during  traction  is  desirable  in  order  to  avoid  the  interposition 
of  the  torn  anterior  ligament.  After  reduction  the  limb  should  be 
kept  flexed  within  a  right  angle,  and  midway  between  supination  and 
pronation. 

1  NorrlB :  American  Journal  of  the  Medical  Sciences,  vol.  xxxi.  p.  20. 
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Vn^iera  of  the  triceps,  aud  the  bottom  of  the  U  crosf^ing  the  olecranon 

'.  the  point  where  it  was  to  be  divided.     The  position  of  the  limb 

mnchyloais  in  almost  complete  extension)  and  the  evidences  of  serious 

essure  upon  the  ulnar  nerve  were  important  factors  in  the  determi- 
it\oa  to  operate.  He  ^'aa  bo  pleased  with  the  result  that  he  looked 
"ward  with  confidence  to  the  adoption  of  the  method  in  all  old  dis- 

ations  with  ranch  disability. 

Prendelenbiirg'  promptly  claimed  priority  in  the  suggestions  of  pre- 
liminary division  of  the  olecranon,  and  reported  a,  case  of  backward 
dislocation  of  both  bones  of  eight  weeks'  standing  successfully  treated 
in  the  same  manner.  His  incision  was  a  curved  transverse  one,  the 
convexity  directed  upward,  crossing  the  median  line  well  above  the 
I'lcranon,  and  the  flap  was  then  dissected  and  reflected  downward  to 

■i  point  at  wliioh  the  olecranon  was  to  l>e  divided ;  this  division  of 
Lite  olecranon  was  done  with  a  chisel.  Because  of  difficulty  in  bringing 
the  olecranon  down  the  limb  was  dressed  in  extension,  but  after  the 
nineteenth  day,  when  the  wound  was  healed,  the  position  was  gradu- 
illy  changed,  and  four  weeka  later  the  joint  could  be  flexed  to  a  right 
angle.     The  olecranon  reunited  solidly  in  this  case  and  in  Volker's. 

In  1>486  Nicoladoni*  published  a  short  )>aper  on  the  application  of 
arthrotomy  to  old  dislocations  of  various  joints,  and  included  in  it  the 
report  of  two  cases  in  which  he  had  practised  it  at  the  elbow.  The 
first  case  was  an  almost  complete  outward  dislocation  of  the  left  elbow 
in  a  lad  sixteen  years  old,  which  had  existed  for  eight  months;  the 
epitrochlea  was  broken  off  and  drawn  under  the  trochlea;  the  limb 
was  in  extension,  flexion  was  entirely  kwt,  but  rotation  was  preserved. 
An  incision  eight  centimetres  long  was  made  in  front  along  the  inner 
border  of  the  trochlea,  and  through  this  tlie  fractured  epitrochlea  was 
removed ;  a  second  incision  of  the  same  length  was  made  on  the  outer 
side  of  the  joint  through  which,  after  removal  of  a  small  piece  of  bone 
that  had  been  broken  from  the  condyles,  the  soft  parts  were  separated 
from  the  radius  and  the  humerus;  then,  through  a  longitudinal  cut 
made  in  the  tendon  of  the  triceps,  the  adhesions  between  the  olecranon 
and  the  back  of  the  humerus  were  separated,  and  the  bones  were  then 
easily  restored  to  place.  The  wound  healed  after  slight  suppuration, 
passive  motion  was  begun  after  the  third  week,  and  the  patient  was 
dismissed  after  seven  aud  a  half  weeks  with  the  elbow  flexed  and 
movable  through  an  arc  of  35  or  40  degrees.  Nine  months  later  he 
wrote  that  he  could  flex  aud  extend  the  joint  freely,  but  that  rotation 
was  not  quite  so  free. 

The  second  patient  was  a  large,  powerful  man,  forty-one  years  old, 
with  a  backward  dislocation  that  had  existed  for  six  months.  The 
limb  was  almost  completely  extended  and  immovable;  there  was  some 
passive  rotation.  The  olecranon  u-as  situated  unusually  high.  Two 
lateral  incisions,  each  sixteen  centimetres  long,  were  made;  through 
the  first,  over  the  outer  condyle  in  front  of  the  head  of  the  radius,  tie 
soft  parts  were  separated  from  the  bone,  leaving  the  periosteum  undis- 
turbed, into  the  trochlea  and  above  the  fossa  trochfearia  in  front  and 
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behind;  through  the  secood  iacisioD,  od  the  inner  side  of  the  elbow, 
the  flexor  muscles  were  cut  away  close  in  front  of  the  epitrochlea,  and 
the  se(>aration  of  the  soft  parts  from  the  bones  completed.  The  greater 
sigmoid  cavity  was  found  filled  witli  hard  cicatricial  tissue,  which  was 
cut  and  scraped  away  after  separation  of  the  posterior  attachment  of 
the  orbicular  ligament.  Reduction  was  then  easily  made.  Recovery 
took  place  without  incident,  and  the  patient  was  dimissed  at  the  end 
of  four  weeks,  the  wounds  being  almost  healed.  There  was  good  active 
rotation,  but  very  little  flexion ;  passively,  there  was  complete  extension 
and  flexiDn  to  a  right  angle. 

In  1886  I  operated  upon  a  five-months'  backward  dislocation  in  a 
girl  eleven  years  old  by  an  incision  on  the  outer  side  and  division  of 
the  olecranon.  My  attention  had  been  attracted  by  a  mass  of  bone 
attached  to  the  back  of  the  humerus  and  capping  the  head  of  the 
radius,  which  I  believed  to  be  of  new  formation  and  to  require  removal. 
The  conditions  found  on  exposure  (Fig.  288)  conflrmed  this  opinion; 


unreduced  dislooUoD. 


Beiult  or  ppenilT«  leducttou  ot  old 


the  miuss  was  cut  away  and  the  dislocation  was  reduced.  The  case  is 
given  in  detail  in  the  New  York  Medical  Joumai,  April  2,  1887.  The 
result  was  not  satisfactory,  recurrence  having  taken  place  under  the 
dresrting.  The  information  thus  gained  fixed  my  attention  upon  the 
importance  of  the  mass  of  new  bone,  the  formation  of  which  1  attrib- 
uted to  the  stripping-up  of  the  periosteum  from  the  back  of  the  con- 
dyle by  the  displaced  head  of  the  radius,  enabled  me  properly  to 
oatimate  the  difSculties,  and  encouraged  me  to  operate  in  other  cases. 


J     B  cMntiH^  if  dmc  W  »  hwg  lariwoa  <»  tl 

wimiki  te^mj,  umk  (he  «*pilrilMi  cnw— I  bjr  bre  Hn-iBi—  «F  tk  aoft  , 
■to,  IcMM^  (be  luifc  M  a  liitk  dMtiBK  fnm  iIk  Uw  s 
M^  the  ptrintyniM.     Tlnngli  Ae  inrwM  Ife  *P^ 
dao^  ^HBt  loar  m 
_  dme  beUod  tbe  e, 
M  dtawB  ferwmid  waA  tbe  fllmaaaB  i 
I  brofcen  off  and  Jiiplaeed  iqnrard  am 
Tit  mM  be  detadHd  {rmd  tlie  haaenii^  twuLfriag'  its  r 

«itfa  ilie  hleral  ti^ameot.    TW  iliaaiafc  af  the  aeaoid  antr 
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Kcnit  at  opemlTc  r 

bamemn  have  been  tlioroaghly  divided  redaction  can  now  be  eaal; 
made  and  maintained,  unless  ifae  dislocation  has  existed  so  loi^  that 
the  flexor  mnscles  of  the  hand  have  become  permanently  sbortened,  in 
which  case  they  mast  be  partly  divided  close  lo  the  hnmenia, 

VamoB«y'  reported  Xicoladoni's  experience — nine  cases  sacceaefallj 
treated  byarthrotomy  between  1886  and  1890.  Kuun'  repons  Maydl's 
experience  of  five  cases  treated  by  resection  and  one  by  artbmtomy; 
and  Helferich^  reporta  two  cases  successfully  reduced  by  the  aid  of  two 
lateral  incisions. 

In  o/'i  incomjdete  outteard  lateral  dislocation*  little  is  to  be  hoped  for 
from  forcible  subcutaneous  rupture  of  the  adhesions,  for  the  common 
interposition  of  the  fractured  epitrochlea  cannot  thus  be  overcome,  and 
the  pnihabiliticM  are  decidedly  agaiust  the  success  of  an  attempt  to 
remove  by  this  means  the  ciiatricial  obstacles  on  the  inner  side.  Tbe 
choice  lies  between  improving  the  attitude  by  forcible  Bexion,  if  tbe 
limb  is  cxtendcfl,  and  arthrolomy,  the  internal  incision  being  made  in 
front  of  the  trochlea  rather  than  u|K>n  its  side. 

'  Htlmmn :  On  )hc  Tnatment  ot  Old  niBlocalloni  of  tbe  Elbow.  New  York  Hedlnl  loonal. 
Ocl(>)i«r'/4.  IWI, 
■  Va™™^  iS/tme'*!!""^'^ 
t  llEJrerlch  :  l>eulKbe  med.  Wocbenicbrin,  August  10, 1K93. 
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In  old  dislocations  of  the  radius  aXonCy  in  which  partial  or  complete 
anchylosis  renders  an  operation  desirable,  the  examples  quoted  in  the 
preceding  chapter  may  serve  as  guides.  In  those  cases  in  which  the 
dislocation  has  occurred  in  childhood  and  has  been  followed  by  exag- 
gerated growth  in  length  of  the  radius  excision  of  its  head  is  the  only 
suitable  operation,  and  in  other  cases  it  is  probably  the  means  most 
likely  to  improve  function. 

Sprengel*  reports  a  case  of  dislocation  backward  and  outward  of  five 
weeks'  standing  in  a  boy  six  years  old  in  which  he  effected  reduction 
and  obtained  a  perfect  functional  result  by  arthrotomy  and  removal  of 
a  portion  of  the  back  of  the  capsule  that  was  interposed  between  the 
head  of  the  radius  and  the  ulna.  He  made  an  anterior  incision  along 
the  edge  of  the  supinator  longus,  exposed  the  musculo-spiral  nerve  and 
its  two  branches  and  drew  them  outward  with  the  outer  flap;  by  this 
means  the  capsule  was  freely  exposed  to  view,  and  he  was  enabled  to 
see  that  the  rent  was  on  its  outer  side,  and  then  by  drawing  the  head 
of  the  radius  outward  with  a  sharp  hook  the  obstacle  to  reduction  was 
found  to  be  a  fold  of  the  posterior  portion  of  the  capsule  (probably 
part  of  the  annular  ligament)  interposed  between  the  radius  and  ulna^ 
and  firmly  adherent  to  the  lower  sigmoid  cavity.  After  having  liber- 
ated this  fold  he  was  able  to  replace  the  head  of  the  radius  and  to  close 
with  catgut  sutures  the  rent  in  the  capsule  except  over  a  small  space 
on  the  outer  side. 

He  refers  to  a  case  of  backward  dislocation  of  the  head  of  the  radius 
in  which  he  obtained  a  similar  success  by  arthrotomy  and  separation  of 
the  capsule  from  the  upper  surface  of  the  radius. 


CONGENITAL  AND  PATHOLOGICAL  DISLOCATIONS. 

Although  a  considerable  number  of  cases  have  been  reported  as  con- 
genital dislocations  of  the  upper  end  of  the  radius,  yet  in  all  of  them 
the  proof  that  the  deformity  existed  at  birth  is  defective;  in  a  few 
it  was  noticed  at  so  early  a  period  that  the  probability  of  its  con- 
genital existence  is  great;  in  others,  and  even  in  those  in  which  both 
radii  were  affected,  the  displacement  can  be  referred  with  equal  plausi- 
bility to  causes  operating  after  birth,  and  the  alterations  in  the  shape 
of  the  bones  to  the  effect  of  the  displacement  and  the  changed  func- 
tional conditions. 

To  the  13  alleged  cases  briefly  quoted  and  analyzed  by  Malgaigne, 
9  of  which  are  quoted  in  detail  by  Gurlt,^  may  be  added  several  that 
have  been  since  reported,  those  of  Humphry,^  Hayem,*  Mitscherlich,* 
Allen,^  Hamilton,^  Phillips,V  Pye-Smith,»  Heele,^"  and  Herskovits." 

1  Sprengel .  Centralblatt  fUr  Chirurgie,  1886,  p.  168. 

>  iiurit :  Beitriige  zur  Vergleicb.  path  Aiiat.  der  Gelenkrankheiten,  1858,  p.  817. 
'Humphry:  Medlco-Cblrurgieal  TransHClion^  vol  xlv.  p,  296. 
^  Ihivem :  Bull,  de  la  Soci6io  Anatomique,  1864,  p.  56. 
&  Mil>cherllch  :  Arch.  fUr  kiln.  Chlr  ,  1865,  vol.  vi.  p.  218. 

"  Allen  :  Glasgow  Mi'dieal  Journal,  IWO.  vol.  xlv.  p.  44.       '  Hamilton :  Loc.  clt.,  p.  888. 
»  Phillips:  BrUJsh  Medical  Journal.  18X3,  vol.  1.  p  773. 

»  P>  e-Smlih  :  Lancet.  18h3.  vol.  II.  p.  9«8.  w  Heele :  Lancet,  1886,  vol.  11.  p.  249. 

11  llenskovlts :  Wiener  med.  Presse,  February  12, 1888. 
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Id  addition  is  a  case,  a  dislocation  forward,  observed  and  briefly  men- 
tioned by  KK'mlein.' 

The  first  4  were  examined  post  mortenj,  the  others  only  clinically. 
la  5  of  them  the  dislocation  vaa  backward,  in  3  forward;  in  all  botli 
radii  were  dislocated.  Huoipbry's,  Hayem's,  Allen's,  and  Hersko- 
vits's  were  \a  adults,  of  whom  no  previous  LLstory  was  obtained.  In 
Humphry's  the  lower  part  of  the  left  ulna  was  lacking,  evidently 
because  of  defective  development;  the  right  ulna  was  firmly  anoby- 
losed  to  the  humerus  nearly  at  a  right  angle,  and  was  eight  inches  long, 
its  lower  end  was  well  formed  and  was  on  the  usual  level  with  the 
radius;  the  radius  waii  also  eight  inches  long,  and  its  bead  \fas  dis- 
placed upward  and  rested  against  "  the  forepart  of  the  ridge  that 
ascends  from  the  outer  condyle  to  the  slmft,"  it  was  somewhat  irregu- 
lar in  fihupc,  and  its  extra  length  was  developed  in  its  shaft  and  not  in 
its  neck  as  in  several  of  the  other  reported  cases.  The  trochlea  of  the 
humerus  was  imperfect.  The  displacement  upward  was  clearly  the 
result  of  the  elougatton  of  the  radius,  whatever  the  cause  of  the  orig- 
inal displacement  from  contact  with  the  capttellum  may  have  been. 

Mitscherlich's  patient  was  a  girl  six  years  old  who  had  been  bom 
with  clubfoot;  both  elbows  were  deformwl,  and  this  defect  was  thought 
also  to  have  existed  from  birth.  The  head  of  the  radius  could  be  felt 
in  front  of  the  outer  half  of  the  coronoid  process;  extension  was  per- 
fect, but  fiexion  was  limited  on  the  right  side  to  an  angle  of  70  degrees 
and  on  the  left  to  one  of  110  degrees;  both  hands  were  supinated. 
Excision  of  the  left  elbow  was  done  by  von  Langenbeck  with  the 
object  of  increasing  its  range  of  motion,  and  the  child  died  in  conse- 
quence of  the  operation.  T!h'  .^jivciiucii  srlmuoil  that  the  trochlear 
surface  of  the  humerus  was  narrowed  in  front  by  extension  upon  it  of 
the  exceptionally  lai^  circular  surface  for  the  liead  of  the  radius.  The 
articular  surface  of  the  ulna  was  normal,  but  the  radius  was  not  in 
contact  with  it. 

Allen's  specimen  was  taken  from  the  body  of  an  elderly  man  with- 
out history.  Both  elbows  were  affected;  flexion  was  normal,  extension 
possible  only  to  a  right  angle;  rotation  was  entirely  lost,  the  limbs 
being  fixed  in  pronation.  Both  radii  were  displaced  backward,  but 
only  the  left  elbow  is  described  in  detail.  The  specimen  was  oot  pre- 
sented as  an  example  of  congenital  dislocation,  but  only  to  show  the 
changes  effected  in  the  bones  in  consequence  of  unreduced  dislocation 
in  early  life.  These  changes  modified  the  shape  of  the  lower  end  of 
the  humerus  and  of  the  radius.  The  radius  crossed  the  front  of  tie 
ulna  and  was  united  with  it  by  bony  union  for  a  distance  of  about  three 
inches  at  their  upper  part;  below  this  [Utrt  the  shaft  of  the  radius  was 
much  thickened.  I'lie  neck  of  the  radius  was  one  and  a  half  inches 
long,  so  that  the  head  was  carried  well  upward  behind  the  humerus  on 
the  innersideof  the  olecranon,  and  this  overriding  was  further  increased 
by  the  abnormal  growth  of  the  external  condyle  downward  and  out- 
ward, the  extent  downward  of  the  growth  being  estimated  at  half  an 
inch.     The  trochlear  surface  was  deformed,  mainly  by  the  loss  of  much 
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of  its  inner  lip.  The  olecranon  fossa  was  so  far  filled  up  that  the  sep- 
tum between  it  and  the  coronoid  fossa  was  one-third  of  an  inch  thick. 
The  shaft  of  the  ulna  was  small;  its  lower  end  was  normal  and  pre- 
served the  usual  relations  with  the  radius.  The  specimen  appears 
closely  to  resemble  those  of  the  earlier  cases  reported  by  Sandifort, 
Dubois,  and  Verneuil,  and  has  as  much,  or  as  little,  reason  to  be 
thought  congenital  as  most  of  the  others.  It  is  of  value  in  the  inter- 
pretation of  the  changes  observed  in  other  specimens. 

Herskovits's  patient  was  a  man  twenty-one  years  old;  the  head  of 
each  radius  was  aisplaced  backward  and  outward,  the  capitellum  small. 
Flexion  was  nearly  complete,  extension  to  135  degrees,  pronation  com- 
plete, supination  lost.       No  history  of  injury. 

For  details  of  other  cases,  see  first  edition. 

The  arguments  upon  which  the  attribution  of  a  congenital  character 
was  based  in  most  of  the  older  cases  and  in  those  of  Humphry  and 
Hayem,  and  which  apply  equally  well  to  Alden's,  are  the  existence  of 
the  deformity  on  both  sides  and  the  changes  in  the  shape  of  the  artic- 
ular ends  of  the  bones;  in  Humphry's  and  in  Deville's  there  is  in 
addition  the  lack  of  the  lower  part  of  the  ulna. 

The  irregularities  in  the  bones  may,  in  part  at  least,  be  fairly  attrib- 
uted to  the  change  in  their  relations,  especially  the  very  notable  one  of 
elongation  of  the  neck  of  the  radius  reported  in  several  cases.  This 
is  in  keeping  with  similar  instances  of  overgrowth  at  other  points 
where  the  normal  conditions  of  pressure  have  been  lost,  and  with  the 
coincident  elongation  downward  of  the  external  condyle  of  the  humerus 
noted  in  Allen's  case  and  in  one  of  R.  W.  Smith  quoted  by  Gurlt.^ 
It  requires  only  that  the  displacement  should  occur  before  the  growth 
of  the  skeleton  is  complete. 

The  only  recorded  case  of  dislocation  of  both  bones  of  the  forearm 
at  birth  is  one  reported  by  Chaussier  and  quoted  by  Pingaud.*  A 
young  woman  during  the  ninth  month  of  pregnancy  felt  her  child 
move  so  vigorously  that  she  almost  lost  consciousness.  The  move- 
ments were  repeated  three  times  in  the  course  of  ten  minutes;  deliver}^ 
took  place  normally  at  term.  The  child  was  weak  and  presented  a 
(complete  dislocation  of  the  forearm  backward.  Malgaigne  thought  it 
probable  that  the  lesion  was  produced,  not  by  the  convulsive  action  of 
the  muscles,  but  by  the  striking  of  the  limb  against  the  wall  of  the 
uterus. 

A  few  instances  of  dislocation  due  to  pathological  changes  within 
the  joint,  such  as  fungous  arthritis  or  relaxation  of  the  ligaments  in 
the  (H)urse  of  an  acute  illness,  have  been  reported. 

1  Gnrit:  Loc.  cit.,  p.  320. 

-  IMngaud  :  Diet.  Encyclop«''dl(iiie  des  8c.  M<^.,  art.  Coude,  p.  606. 
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\o  post-mortem  examination  liaa  btca  reported,  and  tlie  pathology 
he  injury  can,  therefore,  only  be  inferred,  Desault,  however,  met 
""ith  a  speciraen  of  an  old  dislocation  in  the  cadaver  of  a  man  sixty 
irs  old;  tlie  hand  could  not  lie  extended,  and  rotation  was  very 
..jited.  The  sigmoid  cavity  of  the  radius  was  filled  with  cellular 
issue;  the  head  of  the  ulna,  situatcid  in  front  of  this  cavity,  rested  on 
a  sesamoid  bone  to  which  it  was  attached  by  a  capsular  ligament. 
Other  injuries  had  contributed  to  the  loss  of  motion. 

In  an  entirely  unique  case  reported  by  Valleteau'  the  dislocation 
was  compound.  The  patient's  forearm  had  been  caught  between  the 
spokes  of  a  moving  wheel;  the  ulna  projected  twenty-eight  lines 
through  the  skin,  crossing  the  front  of  tlie  radius,  which  appears  not 
to  have  been  broken. 

lymptoms.     The  forejirm  is  partly  pronated  or  in  varying  degrees  of 
•nation,  the  wrist  flexed  or  extended,  rotation  difficult  and  painful. 
lower  end  of  the  ulna  is  prominent  in  front,  with  a  co r res |)on ding 
orcBsion  behind,  and  sometimes  displaced  toward  the  outer  side  so 
t  it  overlaps  the  front  of  the  radius  and  its  axis  is  directed  toward 
oe  middle  of  the  hand.     The  radius  maintnias  its  relations  with  the 
carpus.     In  my  case  I  could  not  determine  the  position  of  the  trian- 
gular fibro-cartiiage. 

The  diagnosis  is  easy,  but  search  should  he  made,  as  in  the  preced- 
ing variety,  for  the  possible  coexistence  of  a  fracture  of  the  radios. 

The  best  method  of  reduction  appears  to  be  by  direct  pressure  upon 
the  nlnsi  and  counter-pressure  on  the  radius. 

Dislocatioas  Inward  and  Downward. 

Dislocations  inward  and  downward  have  been  observed  in  connection 
with  fracture  of  the  radius  or,  very  rarely,  with  dislocation  of  its  upper 
end,  and  are  to  be  deemed  complications  or  incidents  of  the  other  and 
more  imporlant  injury. 

In  like  manner,  the  serious  complication  of  perforation  of  the  skin 
by  the  ulna  has  occurred  only  once  except  in  connection  with  fracture 
of  the  radius. 

Paihological  dislocations  have  been  reporte<l  as  the  consequence  of 
chronic  suppurative  arthritis  and  also  of  non-sitppurati  ve  arthritis  pro- 
voked by  a  sprain  or  by  a  fracture  of  the  radius.  Possibly  the  case 
reported  by  liognetta,'  of  a  negro  who  suffered  from  an  habitual  dislo- 
cation of  the  ulna  backward  gradually  produced  by  the  effects  of  his 
occupation  as  a  woodsawver,  belongs  in  tliis  category,  the  ligaments 
having  become  relaxed  in  consequence  of  an  arthritis  set  up  by  the 
constantly  reiJealed  mechanical  violence  of  the  movement. 

DISLOCATIONS  OF  THE  RADIO-CARPAL  JOINT. 

These  dislocations,  long  thought  to  be  common  because  fracture  of 
the  lower  end  of  the  radius  was  habitually  supposed  to  be  a  dislocation 

>  VBlLeteau  .  Gazette  Mi'-dlcale.  insn,  p.  2r«. 
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until  Diipuytren  forced  a  recognition  of  the  error,  are  now  known  to 
be  of  infrequent  occurrence.  Dupuytren,  in  the  vigor  of  his  correction 
of  the  error,  went  to  the  other  extreme  and  pronounced  them  unknown 
or  of  very  great  rarity,  and  this  assertion  has  colored  the  general  opin- 
ion concerning  their  frequency  even  to  the  present  time.  The  statistics 
that  have  since  been  collected  are  not  entirely  trustworthy,  perhaps, 
for  the  error  in  diagnosis  appears  still  to  be  made  and  all  reported  cases 
cannot  be  unhesitatingly  accepted,  but  there  is  reason  to  think  that  the 
rarity  is  not  very  great,  and  there  are  enough  well-authenticated  cases 
to  make  it  possible  to  trace  a  general  description  of  the  injury.  Mal- 
gaigne  collected  14  cases,  8  of  backward,  6  of  forward  dislocation. 
Parker*  collected  33  cases,  23  backward  and  10  forward.  Tillmanns,' 
1874,  collected  24,  13  backward  and  10  forward;  and  Servier^in  1880 
collected  26  besides  1  observed  by  himself,  13  backward,  13  forward, 
and  1  outward,  of  which  19  were  not  contained  in  Tillmanns's  paper. 
I  saw  1  and  collected  13  cases  published  between  1880  and  1887,  12 
backward  and  2  forward,  and  it  is  worthy  of  note  that  5  of  these  were 
reported  in  the  British  Medical  Journal  within  six  weeks  of  one  another, 
March  and  April,  1880,  the  reports  of  the  last  4  having  been  called 
out  by  that  of  the  first.  Albert  speaks  of  5  within  his  knowledge  or 
observation.  Even  supposing  Parker's  33  to  include  all  of  Malgaigne's 
and  Tillmanns's,  and  counting  19  of  Servier's,  this  would  still  give  a 
total  of  about  70  cases  more  or  less  well  authenticated,  the  correct- 
ness of  the  diagnosis  in  a  number  of  them  being  entirely  beyond 
question. 

The  necessity  of  receiving  with  some  caution  those  cases  that  have 
been  observed  clinically  and  reported  with  scanty  detail  is  shown  by 
the  errors  in  diagnosis  that  have  been  made  by  experienced  surgeons 
fully  aware  of  the  difficulty.  Malgaigne*  narrates  three  striking  cases. 
At  the  time  when  Dupuytren  was  first  questioning  the  correctness  of 
the  diagnosis  in  which  fracture  of  the  lower  end  of  the  radius  was 
habitually  taken  to  be  a  backward  dislocation  of  the  wrist,  a  patient 
presenting  all  the  usual  signs  of  this  injury  died  at  the  Hotel  Dieu. 
Pelletan  declared  it  to  be  a  dislocation,  Dupuytren  a  fracture,  and  the 
former  did  not  vary  from  his  opinion  until  after  the  last  stroke  of  the 
scalpel  had  exposed  the  bone  and  showed  the  injury  to  be  a  fracture 
with  crushing  of  the  lower  end  of  the  radius.  In  1834  Roux  made 
the  diagnosis  of  dislocation  backward  in  the  case  of  a  child  that  had 
fallen  from  a  tree;  again  dissection  proved  it  to  be  a  fracture,  with 
se[)aration  of  the  epiphysis.  Still  more  remarkable  was  a  case  reported 
by  Chassaignac*  in  which  he  excised  the  projecting  ends  of  the  radius 
and  ulna,  thinking  the  case  was  dislocation;  on  careful  examination  it 
j)ro\  ed  to  be  a  separation  of  the  epiphysis  of  the  radius.  The  diffi- 
(511  Ity  is  probably  not  so  great  in  dislocations  of  the  carpus  forward. 

The  dislocation  may  be  complete  or  incomplete  backward  or  forward, 
and  in  one  case  was  incomplete  outward;  it  may  be  simple  or  com- 

1  Parker :  Transactions  of  the  South  Carolina  Medical  Association.    Abstract  In  the  New  York 
Medical  Record,  1876,  vol.  vi.  p.  396. 
'  Tillmanna:  Loc.  cit. 

3  Servier :  Gazette  Uebdom.,  1880,  p.  211.  *  Malgaigne  :  Loc.  cit.,  D.  703. 

^  Cbassiiigaac :  Bull,  de  la  Soci<^t^  de  Chlr..  1868,  p.  225. 
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,  or  associated  witli  fracture  of  the  radiua  op  ulna.     Apparently 

ire  of  the  edge  of  the  articular  surface  of  the  radiua  on  the  side 

d  which  the  carpus  ia  dislocated  is  not  infrequent;  such  fracture 

posterior  lip  of  the  radius  is  known  in  this  country  us  "  Barton's 

■e,"  but  it  appears  to  me  properly  to  belong  among  the  disloca- 

^he  fracture  being  only  au  incident  or  complication.    The  incom- 

iisloeatiuQS  are  mainly  those  in  which  only  the  outer  portion 

;  carpus,  the  scaphoid  and  semiluaarie,   h  dislocated  from  the 

6,  while  the  inner  portion  maintains  its  relations  witli  the  trian- 

»■'  fibroHairtihige  and  ulna;  this  variety  appears  to  be  produced  by 

jvement  of  rotation  (pronation  or  supination)  in  which  either  the 

■  us  or  the  carpus  is  kept  stationary  while  the  other  moves  away 

it;  it  appears  to  be  sometimes  associated  with  disturbance  of  the 

ons  of  the  lower  radiij-ulnar  joint. 

addition  to  the  traum:ilic,  a  few  patholc^ical  and  congenital  dis- 
ions  have  been  reported. 

Dislocations  Backward. 

JauBOB.     The  causes  of  this  dislocation  are  characterized  by  great 
lence,  as  a  fall  from  a  height  upon  the  palm  of  the  hand;  in  some 

es  the  wrist  appears  to  have  been  flexed  forward,  "  doubled  under  " 

the  patient,  in  a  fall  while  walking,  or  from  a  slight  elevation. 

In  two  almost  identical  cases,  Billroth'  and  Rydygier,^  the  mode  of 
production  is  clearly  shown  :  in  the  former,  the  patient,  while  pressing 
with  the  palm  of  his  hand  gainst  a  railway  car  or  fu  an  effort  to 
arrest  it;?  motion,  was  struck  upon  the  liaek  nf  the  i-lhow  by  another 
car  moving  in  the  opposite  direction,  and  a  compound  dislocation  of 
the  wrist  was  producea,  the  articular  surfaces  of  the  radius  and  ulna 
projecting  through  the  skin  on  the  palmar  surface.  Rydygier's  patient 
was  caught  in  the  same  way  between  a  wagon  and  a  wall,  alongside  of 
which  it  was  moving. 

Pathology.  The  pathology  is  illustrated  by  a  number  of  post-mortem 
examinations,  and  by  some  cases  complicated  by  wounds  which  per- 
mitted direct  examination  of  the  joint.  The  autopsy  that  has  been 
reported  with  most  detail  is  that  of  a  case  observed  by  Voillemier.* 
The  patient  was  a  man  twenty-seven  years  old,  who  had  fallen  from  the 
third  story  of  a  building,  and  received  injuries  which  caused  hie  death 
in  four  hours.  The  violence  that  caused  the  dislocation  of  the  wrist 
was  apparently  received  upon  the  palm  of  the  hand  while  in  dorsal 
flexion.  The  external  and  posterior  ligaments  were  ruptured,  the 
anterior  was  torn  away  from  the  radius,  and  the  internal  was  intact 
but  was  separated  from  the  ulna  by  avulsion  of  its  styloid  process. 
The  tendons  and  muscles  of  the  back  of  the  forearm  were  not  torn, 
but  had  been  stripped  off  the  radius,  bringing  with  them  the  perios- 
teum and  small  pieces  of  attaclied  bone.  The  superficial  flexor  muscle 
was  widely  perforated  and  torn  by  the  styloid  process  of  the  radius  «t 
its  inner  portion,  that  corresponding  to  the  tendons  of  the  ring  and 

'  Billrolh  :  Arch,  fllr  kltn,  Chlr.  vol,  x.  p.  Mil,  ciiiotcd  by  TlllmaniiB. 
'  Rydygler :  Deuuoha  Zeiischrift  fUr  Chlr.,  IHBI.  vol.  iv.  p.  289. 
I  Voillemier :  Arch.  g<-a.  de  H<4..  1839,  vol.  tI,  p.  401. 
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little  fingers,  the  remainder  being  pushed  to  the  outer  side  together 
with  the  median  nerve  and  radial  vessels. 

In  Lenoir's  case  a  narrow  fragment  of  the  posterior  articular  border 
of  the  radius  had  been  broken  off;  it  remained  attached  to  the  capsule 
and  was  displaced  backward  with  the  carpus.  This  is  the  so-called 
^^  Barton's  fracture  of  the  radius"  (p.  283).  In  no  other  autopsy 
of  a  backward  dislocation  has  this  fracture  been  reported,  but  it  has 
been  suspected  to  exist  in  some  of  the  cases  observed  clinically,  and  a 
few  specimens  of  the  reunited  fracture  without  history  are  in  existence. 

In  a  case  quoted  in  the  CentralblaU  fur  Chirurgie,  1884,  p.  279,  both 
styloid  processes  were  broken. 

In  one  of  my  own  the  semilunar  bone  remained  attached  to  the 
radius,  and  the  scaphoid  was  broken. 

Of  the  incomplete  form,  that  in  which  only  the  outer  portion  of  the 
carpus  is  dislocated,  the  only  case  given  in  sufficient  detail  is  that  of 
Diipuy  :^  the  patient,  a  young  and  muscular  porter,  while  trying  to 
lift  a  cask  had  his  hand  forcibly  supinated  while  the  radius  remamed 
pronated.  On  examination  two  hours  later  the  hand  was  found  flexed 
and  half  supinated,  while  the  radius  was  pronated.  Both  styloid  pro- 
cesses could  be  distinctly  felt,  that  of  the  ulna  in  its  normal  relations 
with  the  carpus,  but  that  of  the  radius  and  the  articular  surface  of  the 
latter  projecting  as  a  ridge  on  the  posterior  aspect  of  the  wrist.  No 
crepitus;  no  shortening  of  the  limb.  Reduction  was  effected  by  trac- 
tion and  direct  pressure. 

In  short,  the  dislocation  is  habitually  accompanied  by  an  extensive 
laceration  of  the  ligaments,  especially  the  anterior  and  external;  avul- 
sion of  the  posterior  lip  of  the  articular  surface  of  the  radius  may  take 
the  place  of  rupture  of  the  posterior  ligament.  The  extensor  tendons 
are  lifted  from  their  grooves  but  not  torn;  the  flexors  may  be  torn  or 
pushed  to  the  outer  side  by  the  projecting  radius;  the  median  nerve 
and  radial  artery  have  always  escaped  injury,  even  when  the  radius 
has  been  driven  through  the  skin.  The  carpus  may  be  displaced 
directly  backward  so  as  to  rest  upon  the  posterior  surface  of  the  radius, 
without  change  in  the  relations  of  the  several  bones  that  constitute  it, 
or  with  more  or  less  separation  of  them  from  one  another,  the  semi- 
lunar bone  in  two  cases  being  completely  detached  from  the  others  and 
remaining  attached  to  the  radius;  or  the  displacement  may  be  complete 
only  on  the  radial  side,  the  movement  being  one  of  rotation  (supina- 
tion) of  the  carpus  turning  on  its  inner  side  as  a  centre.  A  superficial 
transverse  rent  in  the  skin  on  the  palmar  surface  of  the  wrist  observed 
in  one  case  was  probably  caused  by  overstretching  of  the  skin  across 
the  projecting  end  of  the  radius. 

Symptoms.  The  deformity  bears  a  close  resemblance  to  that  of  Colles's 
fracture,  but  yet  the  differences  are  such  that  Albert*  says  he  was  able 
to  make  the  differential  diagnosis  at  sight.  These  differences  are  that 
the  swelling  on  the  anterior  aspect  of  the  wrist  and  lower  part  of  the 
forearm  extends  further  down,  nearer  to  the  hand,  in  dislocation  than 
in  fracture,  reaching  even  to  the  ball  of  the  thumb,  and  ends  more 

1  Dupuy :  Joum.  de  Bordeaux.  July,  1850,  quoted  by  Tillmanus. 
«  Albert :  Chirurg.,  vol.  11.  p.  440. 
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iptly;  that  on  tlie  back  of  t]ie  wrist  is  more  sharply  outlined  at  its 
er  border.  In  addition,  the  hand  and  wrist  are  commonly  more 
d  upon  the  forearm  and  less  movable  in  dislocation,  and  may  l>e 
'cted. 

1  palpation  the  styloid  processes  should  be  ree(^Dized,and  their  rela- 
18  to  each  ittber  and  to  the  bones  of  the  hand  and  wrist  determined  ; 
racture  the  styloid  process  of  the  radius  is  displaced  upward  to  or 
ve  the  level  of  that  of  the  ulna,  its  distance  from  the  head  of  the 
nd  metacarpal  bone,  for  instance,  is  unaltered;  while  in  dtslocatioD 
styloid  process  of  the  radins  remains  on  a  lower  level  than  tliat  of 
LUf  ulna,  and  its  distance  from  the  head  of  the  second  metacarpal  bone 
lessened;  it  is  also  furtlier  removed  anteriorly  from  the  Imck  of  the 
't. 

I  some  of  the  cases  the  upper  maiyin  of  the  dorsal  swelling  could 

distinctly  felt  to  be  hard  audrounded,  the  convexity  directed  upward, 

iuid  the  bony  thickness  of  the  wrist  to  be  notably  increased  aiitero- 

steriorly,  and  movable  upon  the  shaft  of  the  radius.     The  anterior 

.elling  is  hard  and  irregular. 

Reduction  has  usually  been  easily  effected  by  traction  upon  the  hand 
and  direct  pressure  on  the  carpus,  aod  as  a  tendency  to  recurrence  is 
not  to  be  antieipsited,  no  other  dressiuga  are  needed  than  such  as  will 
secure  immobility. 

In  compound  cases  the  treatment  should  be  rigoniusly  antiseptic, 
with  ample  provision  for  drainage.  Many  surgeons  tliink  that  a  par- 
tial excision  in  such  cases  favors  recovery  without  amdent,  but  I  believe 
that  opinion  to  be  a  survival  from  the  pre-antiseptic  days,  and  that 
cleanliness,  drainage,  and  rest  will  mjikc  excision  iiiuK'ccs.'^ary. 

The  prognosis  is  favorable  in  the  uncomplicated  cases,  and  eveo 
when  the  disloe-ation  has  remained  unreduced  the  re-establishment  of 
the  functions  of  the  joint  has  been  satisfactory. 

Dislocations  Forward. 

The  causes  of  the  forward  dislocations  have  commonly  been  a  forci- 
ble bending  of  the  hand  forward  or  backward.  In  two  cases  it  was 
direct  violence;  in  one  of  them,  Moore,'  the  fall  of  a  heavy  weight 
upon  the  wrist  while  the  latter  was  resting  on  the  ground  (the  account 
does  not  state  whether  the  forearm  was  resting  on  its  anterior  or  pos- 
terior surface);  in  the  other,  Dieu,'  the  patient  was  kicked  on  the  bock 
of  the  hand  by  a  horse. 

Pathology.  Seven  autojisies  have  been  reported,  Malle,'Letenneur,* 
Collin,"  Jarjavay,'  Boinet,'  Goodall,*  and  Dnbar.'  In  addition,  there 
is  a  compound  dislocation,  for  which  Bransby  Cooper'"  amputated;  the 
position  and  extent  of  the  wound  are  not  stiUed,  the  only  detail  that  is 

1  Moore;  New  York  Xfedlcal  Record,  IKSO.  vol.  ivlli.  p.  %. 
:  Bull,  de  la  Snclfti'  tJe  Chlrurgic,  1SS4.  p  296. 
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given  being  that  '*  the  flexor  tendon  of  the  thumb  was  torn  through.'^ 
These  autopsies  show  rupture  of  the  anterior  and  external  lateral 
ligaments,  and  sometimes  of  all,  the  carpus  being  displaced  well 
upward  along  the  anterior  aspect  of  the  radius  and  ulna;  in  one  case, 
Goodall,  the  connection  between  the  semilunar  and  cuneiform  was 
destroyed,  the  latter  bone  retaining  its  normal  relations  with  the  trian- 
gular fibro-cartilage,  while  the  scaphoid  and  semilunar  with  the  rest 
of  the  carpus  were  displaced  forward  and  upward,  so  that  these  two 
bones  passed  over  the  free  torn  border  of  the  ligament  stretching  from 
the  styloid  process  of  the  radius  to  the  cuneiform,  which  was  thus  left 
interposed  between  them  and  the  articular  surface  of  the  radius,  and 
prevented  complete  reduction.  Apparent  reduction  was  easily  effected 
during  life,  but  the  displacement  at  once  recurred;  there  were  other 
wounds,  and  the  patient  died  of  tetanus  on  the  eighth  day.  The  ante- 
rior lip  of  the  articular  surface  was  broken  off  in  two  cases,  and  in 
one  of  these  and  another  the  styloid  process  of  the  radius  was  broken 
off.  Fracture  of  the  styloid  process  was  observed  clinically  by  Mal- 
gaigne,  and  fracture  of  the  anterior  lip  was  suspected  in  a  case  treated 
by  me  in  1882,  because  of  crepitus  perceived  during  reduction,  and 
because  of  the  facility  with  which  the  dislocation  could  be  reduced  and 
reproduced.  Boinet  says  that  in  producing  the  dislocation  upon  the 
cadaver  he  always  fractured  the  anterior  lip  of  the  radius. 

Symptoms.  The  hand  may  occupy  any  position  between  moderate 
dorsal  and  palmar  flexion,  the  latter  being  the  more  common,  and  the 
fingers  slightly  flexed.  Voluntary  and  passive  movements  of  the  wrist 
are  restricted  and  painful.  In  a  case  reported  by  Roland,^  a  boy  twelve 
years  old,  who  had  fallen  five  or  six  feet  and  struck  upon  the  back  of 
his  flexed  right  hand,  the  wrist  was  immovable  in  right-angled  flexion, 
and  the  fingers  were  flexed  into  the  palm  and  could  not  be  straightened. 
During  the  struggles  of  etherization  the  bones  snapped  back  into  place; 
there  was  no  tendency  to  recurrence,  and  the  boy  made  a  prompt  recov- 
ery, using  the  hand  freely  in  a  few  days.  The  deformity  consists  in  a 
marked  depression  on  the  back  of  the  wrist,  the  upper  border  of  which 
is  marked  by  the  sharply  projecting  outline  of  the  radius  and  the  end 
of  the  ulna,  and  in  a  corresponding  rounded  prominence  on  the  front 
of  the  wrist,  formed  by  the  displaced  carpus.  The  hand  appears  to  be 
shortened  at  the  expense  of  the  wrist,  and  an  actual  shortening  can  be 
demonstrated  by  measurement  from  the  styloid  process  of  the  radius 
to  the  finger.    The  antero-posterior  diameter  of  the  wrist  is  increased. 

In  the  old  cases  (Collin,  Jarjavay,  Boinet)  a  new  articular  surface 
had  formed  on  the  anterior  surface  of  the  radius  and  ulna,  in  two  of 
the  oases  a  full  inch  above  their  lower  ends.  In  Collin's  the  limb  was 
equal  in  strength  and  freedom  of  use  to  the  other,  and  all  the  move- 
ments were  complete  except  those  of  abduction  and  adduction  of  the 
wrist,  in  which  there  was  slight  and  greater  loss  respectively. 

Reduction  has  been  easily  effected,  with  or  without  anaesthesia,  by 
traction  upon  the  hand  or  by  direct  pressure  on  the  displaced  bones,  or 
l)v  a  combination  of  the  two.  In  my  case  slight  displacement  forward 
persisted. 

1  Roland :  Philadelphia  Medical  Times,  1879,  toI.  iz.  p.  430. 
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DislocatioDB  Outward. 


tins  form  of  dislocation  ouly  one  caae  has  been  rejKiited,  by  CltafK 

n,'  of  Marseilles.      Tho  patient  was  a  man,  forty-seven  years  old, 

I  had  fallen  from  a  height  »f  four  metres,  the  weight  of  his  body 

g  received  upon  his  left  hand.    The  hand  was  widely  displaced  to 

outer  side,  and  through  a  wound  situated  upon  the  inner  aide  of 

wrist  the  bones  of  tiie  forearm  projected  and  exposed  their  entire 

icular  suri^ce.     The  wound  of  the  skin  extended  from  the  junction 

the  posterior  and  internal  surfaces  of  the  wrist,  around  the  latter, 

i  half-way  across  the  anterior  surface.     The  styloid  process  of  the 

ins  had  been  broken  off,  and  it  accompanied  the  carpus  in  its  di»- 

zcmcnt.    The  pisiform  was  almost  completely  detached  and  crushed; 

connections  of  the  semilunar  with  the  carpal  bones  had  been  rup- 

'-ed,  and  it  preserved  its  relations  with  the  radius.     There  was,  in 

♦ion,  a  dislocation  of  the  elbow  backward. 

le  fragments  of  the  pisiform,  the  styloid  process  of  the  radius,  and 

Bemilunar  were  removed,  and  the  dislocation  easily  reduced.     A 

[le  suture  was  placed  at  the  centre  of  the  wound,  and  the  hand  and 

«rm  were  thickly  enveloped  in  cotton  firmly  bound  on  (Gn6rin's 

■ressiug).     A  second  dressing  was  applied  on  the  eleventh  day  and 

amoved  on  the  twenty  second,  when  a  large  abscess  was  found  on  the 

Hack  of  the  hand  and  forearm,  and  the  wound  made  at  the  time  of  the 

accident  nearly  healed.     A  subsequent  note,  five  and  a  half  months 

after  the  injury  was  received,  states  that  the  wounds  were  all  heaJed, 

the  phalangeal  and  metacarpo- phalangeal  joints  had  almost  entirely 

regained  tlieir  mohiltty,  the  wrist  was  (.'ompleteiy  anchylosed,  and  the 

elbow  only  slightly  movable. 

P&Uiological  Dislocations  of  th«  Badio-caipal  Joint. 

These  dislocations,  so  far  as  they  are  due  to  destructive  disease  of 
the  joint,  are  of  secondary  interest,  and  do  not  readily  lend  themselves 
to  a  general  description.  Malgaigne  quotes  a  few  cases,  generally 
reported  briefly,  of  dislocations  forward  that  had  been  slowly  produced 
in  consequence  of  hydrarthrosis,  arthritis,  permanent  contraction  of 
the  flexor  muscles,  and  the  retraction  of  cicatricial  bands;  he  refers 
also  to  two  cases  briefly  mentioned  by  Gu^rin  among  his  congeoital 
dislocations,  one  in  a  child  of  six  years,  and  the  other  iu  a  girl  of  foar- 
teen  years  with  incomplete  paralysis  of  the  muscles  of  the  forearm,  in 
which  the  dislocation  was  backward  and  upward  and  backward  and 
outward  respectively.  A  more  common  form,  one  that  has  been  seen 
with  sufficient  frequency  to  have  received  special  study,  is  the  following: 

Spontaneous  Subluxatio.v  Forward. 

This  affection  was  first  described  by  Dupuytren'  as  a  condition  of 
the  joint  which  might  be  mistaken  for  a  dislocation,  and  of  which  he 
had  seen  a  considerable  number  of  cases,  especially  in  men  whose  occa- 
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pations  compelled  them  to  make  repeated,  sudden,  and  violent  traction 
with  their  hands,  as  in  working  a  press  or  dressing  cloth.  He  said 
that  under  the  influence  of  these  efforts  the  ligaments  of  the  joint 
became  stretched  so  that  the  bones  were  capable  of  more  extensive 
change  of  place  than  was  normal;  the  carpus,  being  no  longer  held 
firmly  against  the  bones  of  the  forearm,  yielded  to  the  traction  of  the 
flexor  muscles  and  shifted  to  a  position  in  front  of  their  lower  ends. 
All  the  signs  of  a  dislocation  were  present  except  pain  and  inflamma- 
tion. The  more  or  less  considerable  deformity  and  weakness  were  the 
only  inconveniences  of  the  condition,  and  were  not  sufiicient  to  cause 
the  patients  to  intermit  their  work  or  seek  medical  help.  Ordinarily 
the  deformity  could  be  reduced  by  traction,  but  it  recurred  as  soon  as 
the  parts  were  left  at  rest. 

Malgaigne,  referring  to  this  description,  says  that  he  had  for  twenty 
years  vainly  sought  an  example  of  the  condition  in  the  largest  press- 
rooms of  Paris,  and  had  met  with  only  one,  in  a  patient  thirty-six 
years  old,  in  whom  the  condition  developed  at  about  the  age  of  twelve 
years  apparently  as  the  result  of  carrying  heavy  burdens;  in  this  case 
the  carpus  was  displaced  forward  and  upward,  three  centimetres  above 
the  lower  end  of  the  ulna,  and  one  centimetre  above  that  of  the  radius, 
the  antero-posterior  diameter  of  the  wrist  was  five  and  a  half  centi- 
metres on  the  ulnar  side,  but  could  be  reduced  to  four  and  a  half  cen- 
timetres by  pressure,  on  the  radial  side  it  was  only  four  centimetres, 
but  the  articular  edge  of  the  radius  [posterior?]  was  much  depressed 
and  apparently  incliued  forward.  Above  the  carpus,  on  the  anterior 
surface  of  the  radius,  and  apparently  adherent  to  it,  was  a  bony  promi- 
nence. All  movements  were  free,  except  dorsal  flexion,  which  was 
notably  diminished. 

In  1878  Madelung*  read  before  the  Seventh  Congress  of  German 
Surgeons  a  paper  upon  the  subject  based  upon  the  observation  of 
twelve  cases,  and  the  post-mortem  examination  of  one.  Of  his  twelve 
patients  the  dislocation  was  unilateral  in  ten  (four  on  the  right  side, 
five  on  the  left,  and  in  one  the  side  was  not  noted),  and  bilateral  in  two; 
iiight  patients  were  females,  four  males.  The  earliest  age  at  which  the 
condition  originated  was  the  thirteenth  year;  in  only  two  cases  did  it 
begin  after  the  twenty-third  year.  All  but  one  of  the  patients  belonged 
to  the  working  class,  but  their  occupations  were  not  marked  by  great 
muscular  efforts.  The  specimen  was  obtained  from  the  body  of  a 
woman  about  twenty  years  old,  who  had  died  apparently  a  short  time 
after  confinement.  The  appearance  of  the  limb  was  so  typical  that  he 
was  convinced  of  the  correctness  of  the  diagnosis  of  spontaneous  sub- 
luxation, even  in  the  absence  of  any  history  of  the  case.  There  was 
no  sign  of  chronic  inflammation  of  the  bones  of  the  arm  or  of  any 
part  of  the  skeleton.  The  limb  was  frozen  and  then  sawn  longitu- 
<linally  in  two  places.  The  first  section  was  made  through  the  centre 
of  the  OS  magnum  and  its  articulation  with  the  semilunar,  and  divided 
the  end  of  the  radius  so  near  its  ulnar  border  that  a  portion  of  the 
incisura  semilunaris  shows  in  the  section.     The  second  section  divides 

1  Madelung :  Deutsche  Qeseliscbaft  fUr  Chlrargie,  1878,  p.  259,  and  Archiv  fUr  klinlscbe  Chirargle. 
1879,  vol.  xxfii.  p  395. 
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lower  part  of  the  ulna  into  two  equal  parts  and  passes  iliroiigli  the 
■eiform,  piisiform,  and  nueiform  bones.  Tlie  sections  show  that  the 
al  side  of  the  carpus  is  displaced  about  half  an  inch  forward  and 
iqual  distance  upward  by  the  absorption  of  the  anterior  half  of  the 
T  end  of  the  radius,  the  posterior  half  persisting  like  a  malleolus 
aded  over  the  dorsum  of  the  wrist,  and  the  displacement  forward 
.  ine  ulnar  side  of  the  carpus  is  much  more  marked. 


It  seems  prolmble  that  a  case  reported  by  Jean'  as  a  double  congen- 
ital dislocation  forward  was  of  this  character.  On  the  right  side  the 
cuneiform  was  placed  well  in  front  of  the  ulna;  the  semilunar  and 
scaphoid  not  so  far  in  front  of  the  radius,  which  had  formed  a  new 
articular  surface  by  loss  of  its  anterior  lip.  In  the  left  wrist  the  diH- 
placemeut  was  of  the  same  character  but  less  marked.  Possibly,  also, 
Boinet's  case,  quoted  above,  mge  6G5,  and  R.  W.  Smith's  case*  of  sup- 
posed Gongcnilal  dislocation  oelong  to  ihls  class,  and  also  one  observed 
clinically  and  reported  by  Pooley'  as  a  double  congenital  dislocation 
forward. 

The  production  of  the  deformity  in  the  cases  observed  clinically  was 
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always  gradual,  requiring  from  six  months  to  two  years  for  its  full 
development,  and  in  no  case  could  it  be  attributed  to  a  traumatism, 
either  slight  or  severe,  and  in  no  case  were  there  any  signs  of  acute  or 
chronic  inflammation  of  any  part  of  the  joint.  In  most  cases  the 
patients  attributed  it  to  continuous  hard  labor  with  the  hands,  but  it  did 
not  appear  that  this  labor  was  more  than  usually  prolonged  or  hard. 
The  women  usually  attributed  it  to  washing  clothes;  two  of  the  men 
were  farmers,  one  a  tanner,  and  one  a  shoemaker.  In  the  discussion 
that  followed  the  reading  of  the  paper  Hirschberg  said  he  had  seen 
two  clearly  marked  cases,  the  result  of  practice  at  the  piano.  The 
deformity  in  all  the  cases  was  accompanied  by  pain  in  the  joint  and 
was  marked  especially  by  the  increasing  prominence  of  the  end  of  the 
ulna.  After  a  time  the  pain  ceased,  the  deformity  remained  stationary, 
and  the  freedom  of  use  of  the  limb  was  unimpaired  except  by  diminu- 
tion or  total  loss  of  dorsal  flexion. 

After  Madelung^s  attention  had  been  called  to  the  subject  by  obser- 
vation of  his  earlier  cases,  he  took  pains  critically  to  examine  the  wrists 
of  people  in  all  classes  of  society,  and  was  astonished  to  find  how  fre- 
quently he  encountered  slight  deviations  from  the  normal  shape,  all  of 
which  were  of  the  type  of  spontaneous  dislocation  forward  and  were 
characterized  not  only  by  the  abnormal  projection  of  the  end  of  the 
iilna  but  also  by  change  in  the  articular  surface  of  the  radius  and 
the  position  of  the  carpus.  He  attributed  the  more  notable  changes 
in  the  end  of  the  radius  found  in  the  fully  developed  cases  to  the 
arrest  of  the  growth  of  its  anterior  portion  and  to  the  overgrowth  of 
its  posterior  portion  stimulated  by  the  loss  of  the  opposing  pressure 
normally  exerted  by  the  carpus,  and  he  sees  an  analogy  between  this 
change  and  those  observed  in  pes  valgus  and  genu  valgum.  I  have 
seen  one  case,  a  young  lady  who  spent  much  time  at  the  piano. 

Symptoms.  The  most  marked  defoimity  is  seen  when  the  limb  Is 
viewed  in  profile  from  the  ulnar  side;  the  end  of  the  ulna  projects 
markedly  at  the  back  of  the  wrist;  the  hand  is  displaced  toward  the 
palmar  side,  and  the  antero-posterior  diameter  of  the  wrist  is  greatly 
increased.  Seen  from  the  radial  side  the  displacement  forward  does 
not  appear  so  great,  and  the  depression  below  the  end  of  the  radius  is 
bridged  over  by  the  extensor  tendons;  if  these  tendons  are  relaxed  by 
dorsal  flexion  of  the  hand  the  posterior  part  of  the  articular  surface  of 
the  radius  can  be  traced  with  the  finger,  and  its  edge  can  be  felt  to  be 
rounder  than  usual.  In  addition,  the  entire  epiphysis  appears  to  be 
bent  forward. 

By  traction  and  pressure  the  carpus  can  be  brought  nearer  to  the 
ulna,  but  it  returns  at  once  to  its  former  place  when  the  pressure  is 
removed.  No  change  can  be  effected  in  the  relations  of  the  carpus 
and  radius. 

Sometimes  the  region  is  very  painful;  points  that  are  tender  on 
pressure  are  seldom  found,  and  usually  only  at  the  upper  margin  of 
the  joint.  Every  movement  of  the  joint,  especially  dorsal  flexion,  is 
very  painful. 

Active  and  passive  dorsal  flexion  is  limited  to  an  extent  that  corre- 
sponds to  the  degree  of  the  subluxation,  and  in  the  most  marked  cases 
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Hand  cannot  be  carried  backward  beyond  slraigbt  extension.  The 
)f  ])almar  flexion  is  more  ofleii  increased  than  diminished,  unless 
present, 
leatment.  The  alteration  iu  the  shajie  of  tlie  bones  fully  explains 
failure  of  the  few  attempts  that  have  lieen  made  forcibly  to  reduce 
displacement,  and  the  fact  that  the  limb  recovers  nearly  its  full 
ulneg.-^  after  the  growth  of  the  akelnlon  ceases  and  the  progress  of 
displaremcnt  is  arrested,  furnishes  a  sound  reason  against  operative 

^rference.  Prolonged  attempts  made  by  Madelung  to  improve  the 
tioQ  by  fixation  in  gypsum  dressings  and  methodical  munipulatioaa 
DO  ^o(k1  beyond  relief  of  pain,  and  after  he  had  learned  the  pathol- 
and  nature  of  the  affection  he  limited  his  treatment  to  efforts  to 

lease  the  strength  of  the  arm  in  all  its  uarts  by  methodical  use  and, 

wme  cases,  to  the  wearing  of  a  moulded  leather  bracelet  which  could 
tightened  or  loosened   and  was  kept  iu   place  by  a  loop   passiiig 

.ween  the  thumb  and  index  finger;  this  prevented  movements  of 
wrist  and  left  the  fingers  free. 

Qongenitol  Dislocations  of  the  Radio-carpal  Joint. 

The  fi  nestion  of  congenital  dislocation  of  the  wrist  is  extremely  diffi 

lit  ana  obscure,  for  iu  the  great  majority  of  the  reported  cases  th- 

ni&tory  is  so  defective  that  the  period  at  which  the  displacement  took 

Slace  must  remain  uncertain,  although  in  most  of  them  it  was  certainly 
nring  infancy  or  early  childhood.  In  some  the  congenilal  origin  of 
the  malformation  can  hardly  be  called  in  question,  because  it  is  marked 
by^n.'iit  irrfgularities  of  ^hape  and  development  extending  over  sev- 
eral bones  and  joints,  but  the  propriety  of  classifying  such  cases  as 
dislocations  may  well  be  queetioned,  for  not  only  do  the  joint  surfaces 
present  hardly  a  trace  of  their  normal  form,  but  also  one  or  more  of 
the  constituent  bones  may  be  entirely  lacking.  Such  cases  seem  much 
more  properly  to  belong  among  the  "  congenital  malformations"  and 
to  require  classification  as  "  club-hands"  rather  than  as  dislocations. 
In  most  of  the  reported  cases  in  which  the  deformity  has  involved  only 
the  wrist  the  theory  of  congenital  origin  has  been  based  upon  the 
absence  of  the  history  of  any  traumatism  that  could  account  for  the 
deformity,  upon  the  statements  of  the  patient  or  his  friends  that  it  had 
existed  as  long  as  they  could  remember,  and  upon  its  symmetrical 
occurrence  in  both  wrists.  The  history  of  spontaneous  dislocations 
forward  shows  how  defective  this  argument  in. 

The  only  alleged  example  of  congenital  dislocation  which  is  accepted 
as  such  by  Bouvier'  and  Malgaigne  is  one  reported  by  Marigues  io 
1755;  it  was  observed  in  a  stillborn  child.  The  radius  was  widely 
separated  from  the  ulna  at  its  lower  end,  and  in  the  interval  between 
them  were  lodged  the  bones  of  the  first  row  of  the  carpus  which  were 
held  in  place  by  strong  ligaments;  the  hand  was  hooked  inward,  and 
it  was  held  in  this  position  especially  by  a  strong  ligament  which 
extended  from  the  second  row  of  the  carpus  to  the  end  of  the  radius. 

I  BouYlei:  nlct.Bncj'cLo|ii:-dlquede!9c.  ^[l'd.,B^l.  Main  Bolf,p.lG6. 
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R.  W.  Smith^  describes  in  detail  several  specimens  of  displacement 
and  deformity  which  he  deemed  of  congenital  origin,  and  quotes  a 
well-known  case  reported  by  Cruveilhier  in  the  ninth  livraison  of  his 
Anatomie  Pathologique,  One  of  these  cases  and  two  or  three  others 
which  have  also  been  reported  as  congenital  have  been  mentioned  in 
the  preceding  section. 

DISLOCATIONS  OF  THE  CARPAL  BONES. 

These  present  themselves  as  isolated  dislocations  of  the  individual 
bones  or  as  partial  or  incomplete  dislocations  of  the  medio-carpal  joint. 

Of  the  eight  bones  which  form  the  carpus  only  the  pisiform  on  the 
ulnar  side  and  the  trapezium  on  the  radial  side  can  be  distinctly  pal- 
pated. The  former  is  felt  as  a  small,  hard  lump  at  the  junction  of  the 
palm  and  wrist  close  below  the  inner  end  of  the  lowest  of  the  transverse 
creases  that  cross  the  wrist;  it  rests  upon  the  anterior  face  of  the  cunei- 
form bone.  The  trapezium  can  be  readily  grasped  between  the  thumb 
and  finger  just  above  the  base  of  the  first  metacarpal  bone.  A  line 
drawn  straight  across  the  back  of  the  wrist  from  one  end  to  the  other 
of  the  lowest  transverse  crease  on  the  palmar  surface  crosses  the  neck 
of  the  OS  magnum  directly  above  the  base  of  the  third  metacarpal  when 
the  hand  is  extended  in  line  with  the  forearm,  and  the  finger  can  feel 
a  distinct  depression  at  this  point,  the  upper  margin  of  which  is  formed 
by  the  lower  face  of  the  semilunar;  if  now  the  wrist  is  flexed  forward 
the  hollow  becomes  filled  by  a  projecting  piece  of  bone,  the  head  of  the 
OS  magnum.  The  medio-carpal  joint  is  tnat  between  the  three  bones 
of  the  first  row  above  and  the  four  bones  of  the  second  row  below. 

Medio  carpal  Dislocations. 

Of  these,  one  dislocation  backward,  verified  by  autopsy,  and  two 
forward,  observed  clinically,  have  been  reported.  Possibly  some  of 
the  cases  reported  as  dislocations  of  the  os  magnum  were  of  this  kind. 

A  backward  dislocation  was  reported  by  Maisonneuve^  in  a  patient 
who  had  fallen  from  a  height  of  forty  feet.  The  hand,  displaced  bodily 
to  a  plane  posterior  to  that  of  the  forearm,  was  shortened  several  lines; 
behind,  a  few  lines  below  the  styloid  processes,  was  a  transverse  bony 
prominence  more  than  a  centimetre  high,  with  a  depression  below, 
opposite  the  transverse  fold  of  the  wrist.  The  fingers  were  flexed,  and 
a  considerable  effort  was  required  to  extend  them.  The  bones  of  the 
second  row  were  completely  separated  from  those  of  the  first,  and  over- 
rode them  posteriorly  more  than  a  centimetre.  A  small  piece  of  the 
scaphoid  remained  attached  to  the  trapezium,  and  a  portion  of  the 
cuneiform,  with  the  pisiform,  accompanied  the  unciform.  The  internal 
and  external  lateral  ligaments  of  the  radio-carpal  joint  were  completely 
ruptured,  as  were  also  the  anterior  and  postenor  ligaments  uniting  the 
two  rows  of  the  carpus. 

An  incomplete  dislocation  forward  was  reported  by  Despr^s.^     The 

1  R.  W.  Smith  :  Fractures  and  Dislocations,  1847,  p.  288. 

3  Maisonneuve :  M6ixi.  de  la  Soc.  de  Cbir.,  quoted  by  Malgalgne. 

»  Desprds :  Bull,  de  la  Soc.  de  Chfruigle,  1875,  vol.  i.  p.  412. 
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dent  was  preseuCed  with  liis  deformity  to  the  Socift^  de  Chimrgie, 

1  as  tbere  was  a  difference  of  opinion  concerning  ttie  nature  of  the 

lion  a  committee  was  appointed  to  examine  and  report  upon  it;  they 

aaimously  confirraed  the  dingDosie.     The  patient  was  a  man  twenty 

-4rs  old;  the  injury  was  caused  by  a  fall  from  a  awing,  probably  upon 

'  back,  the  liand  being  caught  between  the  body  and  the  ground. 

lieu  he  came  to  the  hospital,  a  week  later,  there  was  no  swelling  or 

.adness  of  the  region ;  on  the  back  of  the  wrist,  a  fiuger-breadth  below 

the  edge  of  the  radius,  was  a  depression  below  which  the  wrist  and 

tnd  had  their  normal  appearance,  and  above  which,  between  it  and 

"  radius,  the  finger  recognized  a  distinct  bony  resistance.     The  axis 

he  hand  was  deviated  outward.    On  the  palmar  surface  the  tendon 

ihe  palmarin  longus  and  the  thenar  and  hypothcnar  eminences  were 

iminent.     All  the  movements  of  the  wrist  were  preserved,  and  only 

ced  flexion  was  painful.      Forced  extension  incr(;ased  the  displaoe- 

■  utUt  without  notably  changing  Ihe  form  of  the  pulmtir  surface  of  the 

/riet.     During  flexion  the  prominence  of  the  head  of  the  os  magnum 

i  less  apparent  than  in  the  other  wrist;  the  movement  reduced  the 

location. 

The  treatment  consisted  in  maintaining  the  hand  in  the  flexed  posi- 
tion in  which  the  bone  returned  to  its  place  by  means  of  a  spica  oau- 
dage;  it  was  begun  eleven  days  after  the  accident,  and  by  the  fourth 
day  the  pain  had  disuppeared  and  the  wrist  had  regained  its  form  and 
functions.     The  bandage  was  worn  a  week  longer. 

A  complete  dislocation  forward  has  ijeen  reported  by  liichmond ;'  the 
patient  was  a  man,  forty -seven  years  old,  who  fell  upon  his  hand  from 
ii  height  of  about  nine  feet.  The  hand,  from  the  wrist  to  tlic  knuckles, 
was  very  noticeably  shortened;  there  was  a  prominent  transverse  ridge 
on  the  back  of  the  wrist  below  the  ends  of  the  radius  and  ulna,  end 
below  this  ridge  was  a  marked  depression.  On  the  palmar  aspect  the 
base  of  the  band  was  unduly  prominent,  the  general  direction  of  the 
metacarpal  bones  being  quite  altered  by  their  bases  being  pushed  for- 
ward toward  the  palm.  Voluntary  flexion  and  extension  were  lost 
The  ends  of  the  radius  and  ulna  seemed  separated  somewhat  from  each 
other;  the  transverse  dorsal  ridge  could  be  demonstrated  to  be  the  first 
row  of  carpal  bones  with  the  semilunar  unduly  jtrominent;  between  it 
and  the  radius  and  ulna  flexion  and  extension,  althongh  restricted, 
could  be  obtained  with  considerable  ease  and  without  crepitus.  None 
of  the  carpo- metacarpal  joints  had  sustained  any  injury.  On  the  pal- 
mar prominence  the  trapezoid  could  be  felt  placed  more  anteriorly  than, 
and  considerably  above,  the  level  of  the  trapezium;  and  nearer  the 
ulnar  side  the  head  of  the  os  magnum  could  be  felt  slightly  overlapping 
the  ends  of  the  radius  and  nlua,  which  on  the  palmar  surface  were 
quite  obscured ;  and  on  flexion  and  extension  of  the  hand  the  os  mag- 
num could  be  felt  to  ride  on  their  anterior  surface.  The  displacement 
of  the  uucifomi,  although  distinct,  was  much  less  marked. 

Isolated  dislocation  of  the  different  bones  of  tlie  carpue  is  a  rare  injury, 
yet  instances  have  been  reported  of  the  dirfloc;ition  of  almost  every  one 
of  them. 

I  Rlchinoncl :  LanCQt,  1»79.  vol,  i,  p.  !*14. 
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Scaphoid.  The  only  reported  instances  of  dislocation  of  the  scaphoid 
alone  are  two  quoted  by  Cooper/  one  simple,  the  other  compound. 
The  former  was  reported  by  a  medical  student  who  was  serving  as 
"  dresser''  in  the  hospital,  and  as  the  symptoms  are  not  described  in 
detail  some  doubt  must  remain  as  to  the  accuracy  of  the  diagnosis;  it 
was  complicated  by  fracture  through  the  lower  articular  surface  of  the 
radius.  It  is  as  follows  :  A  woman,  sixty  years  old,  fell  upon  the  back 
of  her  hand  and  **  fractured  the  radius  obliquely  outward,  through 
the  lower  articulating  surface.  The  fractured  portion,  with  the  os 
scaphoides,  was  thrown  backward  upon  the  carpus.  The  wrist  was 
slightly  bent,  and  there  was  an  evident  projection  at  the  back  of  the 
carpus.''  Crepitus  was  felt  in  moving  the  hand  or  the  styloid  process 
of  the  radius  backward  or  forward. 

In  the  other  the  dislocation  was  compound,  and  the  wound,  which 
was  caused  by  machinery,  was  so  extensive  as  to  make  it  the  most 
prominent  feature  of  the  injury;  it  extended  through  two-thirds  of  the 
circumference  of  the  wrist;  the  scaphoid  projected  at  the  back  part, 
being  attached  only  on  the  side  toward  the  joint;  the  radial  artery  and 
the  extensor  tendons  of  the  thumb,  middle,  and  forefingers  were  torn 
through.     The  scaphoid  was  removed.     The  patient  recovered. 

A  case  of  dislocation  forward  of  the  scaphoid  complicating  fracture 
of  the  lower  end  of  the  radius,  in  which  the  bone  was  removed  through 
au  incision,  was  reported  by  Cameron.^  Six  years  later  he*  again 
reported  the  case,  this  time  as  one  of  dislocation  of  the  semilunar  bone, 
but  made  no  mention  or  explanation  of  the  previous  statement  con- 
cerning it,  although  he  described  the  case  in  the  same  terms  as  before. 

A  case  (Forgue)  in  which  the  scaphoid  and  semilunar  were  together 
dislocated  forward  is  described  in  the  Gazette  hebdomadaire  de  Mont- 
pellier,  1887,  vol.  ix.  No.  1.  The  semilunar  had  undergone  complete 
rotation  and  presented  in  a  contused  wound  on  the  front  of  the  wrist. 

Semilunar.  Thirteen  cases  of  dislocation  of  the  semilunar  bone,  one 
of  them  double  (Flower),  have  been  reported,  including  Cameron's 
case  above  mentioned.*  In  seven  of  them,  Mougeot,  Flower,  Gross, 
Buchanan,  Stirason,  and  Albertin,  the  dislocation  was  compound,  and  in 
.six  of  these  the  bone  was  removed.  In  four  others  the  bone  was  removed 
through  an  incision  made  for  the  purpose.  In  all  the  cases  the  cause 
seemed  to  be  forced  flexion  of  the  wrist.  In  one  case,  Erichsen,  the 
dislocation  was  backward,  and  in  eight  forward;  in  the  others  the 
direction  is  not  stated.  In  the  forward  cases  the  bone  could  be  felt  or 
seen  on  the  palmar  aspect  of  the  wrist,  in  mine  distinctly  above  the 
level  of  the  edge  of  the  radius;  the  fingers  were  flexed  and  their  exten- 
sion was  resisted  and  painful.  Plate  XIX.  shows  the  position  of  the 
bone  in  my  simple  case. 

>  (oopcr :  Loc.  cit..  pp.  432  and  486.  2  Cameron  :  Glasgow  Medical  Journal,  1878,  p.  102. 

•  taincroii,  Ijincet,  1884.  vol.  1.  p.  885. 

^  The  references  are:  Mougeot,  quoted  by  Malgaigne;  Flower  and  Halke.  Holmes's  Svstem  of 
SnrK'ery.  Am.  ed.,  vol.  i.  p.  881 :  Ericbsen,  Science  and  Art  of  Surgery,  Am.  ed..  1873.  vol.  1.  p.  421 ; 
Tiiatl'e.  British  Medical  Journal.  1869.  vol.  i.  p.  335 ;  Chiaolm,  Phtladelphia  Medical  Times,  1870-71, 
vol.  i.  p.  335 :  Gross,  Philadelphia  Medical  Times.  1880-81.  vol.  xii.  p. 220 ;  Buchanan,  Medical  Times 
and  (iazette,  18X5,  vol.  I.  p.  113  ;  Albertin,  La  Province  M^icale,  1887,  p.  420,  and  a  second  case  in 
Lyon  Modicale,  December  9, 1894 ;  Gamcee,  Lancet,  July  6, 1895 ;  Stimaon,  New  York  Medical  Jour- 
Miil,  January  3,  1891,  p.  20,  and  a  second  cose  in  Annals  of  Surgery,  March,  1898,  p.  365. 
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he        le  case  of  backward  dislocation,  Kricbseu,  the  jmtient  had 
n  from  a  height,  doubling  his  rigbt  hand  under  him;  "a  stnaJl 
I  tumor  waa  felt  projecting  on  the  doraal  aspect  of  the  wrist;  it 
aily  disappeared  on  extending  the  hand  and  employing  firm  press- 
but  started  up  aeoin  so  aooii  ss  the  wrist  was  forcibly  flexed.     It 
evident  that  the  bone  belonged  to  the  lirbt  row  of  the  carpus;  and 
"1  its  size,  its  position  toward  the  radial  aide  of  the  carpus,  and  its 
le,  which  could  he  very  distinctly  made  out,  there  could  be  little 
lOt  that  it  was  the  semilunar  bone." 

The  frequent  association  of  a  wound  on  the  anterior  asi>ect  of  the 
st  and  the  nature  of  the  cause  make  it  probable  that  the  dislocation 
A'ard  is  effected  while  the  hand  is  in  dorsal  flexion,  yet  in  Taaffe's 
'se  it  was  thought  the  blow  was  rece"""'  upon  the  back  of  the  hand. 
The  prognosis  is  unfavorable:  in  four  ot  the  five  simple  forward  cases 
vas  aeeraed  necessary  to  remove  the  bone  in  order  to  relieve  the  dis- 
'ity;  in  the  third  the  result  is  not  stated.  Of  the  seven  comi>ound 
18  there  was  profuse  suppuration  iu  two,  leading  to  amputation  in 
i  and  partial  anchylosis  iu  the  other;  three  got  well  with  a  useful 
nt,  one  died  of  tetanus,  and  the  seventh  appears  to  have  died,  prob- 
.jly  of  associated  injuries,  as  the  fall  was  from  a  great  height. 

Unciform.  The  only  recorded  case  of  dislocation  of  the  unciform 
bone  is  one  very  briefly  reported  by  Buchanan:'  a  man  fell  from  s  rail- 
way car;  "  he  was  found  to  have  a  simple  luxation  of  the  unciform 
bone  anteriorly.  It  lay  just  beneath  the  skin,  and  its  process  could  be 
distinctly  outlined.  Reduction  was  effected  by  direct  pressure  on  the 
bone  while  the  borders  of  the  hand  were  approximated."  Considerjog 
that  the  case,  if  correctly  diagnosticated,  is  unique,  the  brevity  of  tlie 
report  is  to  be  regretted. 

Pisiform.  The  pisiform  has  Ireen  repiirted  dislocated  in  three  t«ses  : 
in  two  f  Kridisi'ii,  Kcr^'Dsson)  by  nm^cular  cffnrt;  in  one  (Gras")  by  the 
pressure  of  the  hand  upon  a  tlat-iron  while  ironine  clothes.  In  £ricb- 
seo's  case  the  bone  was  drawn  up  the  arm  for  a  distance  of  nearly  sn 
inch.  Doubtless  the  displacement  was  the  result  of  rupture  of  the 
tendon  below  the  bone. 

Ob  Magnom.  Many  authors  speak  of  partial  dislocation  of  the  head 
of  the  OS  magDuni  backward  as  a  not  infrequent  accident  product  by 
prolonged,  perhaps  not  violent,  use  of  the  hand,  or  by  a  sudden  effort, 
or  a  fail.  Malgaigne  classiiies  the  former  as  pathological  dislocations; 
they  are  characterized  by  the  appearance  on  the  back  of  the  wrist  just 
above  the  base  of  the  third  metacarpal  hone  of  a  small,  hard,  round 
lump,  especially  during  palmar  flexion,  which  disappears  moreor  less 
completely  during  dorsal  flexion,  and  can  sometimes  be  temporarily 
reduced  by  pressure.     It  ordinarily  causes  little  or  no  disability. 

The  more  distinctly  traumatic  cases  are  those  of  Richerand  (quoted 
by  Cooper')  and  Seeger  (quoted  by  Tillmanns).  Richerand'a  patient 
was  a  woman  who  grasped  the  side  of  her  bed  during  parturition,  Uin- 
ing  her  wrist  forward,  and  felt  a  sharp  pain  in  the  wrist.  A  fortnight 
later,  a  hard,  circumscribed  tumor  was  found  at  the  back  of  the  carpus, 

12.  TOl.  llTi.  p.  *18. 
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formed  by  the  head  of  the  os  magnum,  which  was  readily  replaced  by 
making  gentle  pressure  on  it,  and  extending  the  hand.  Kicherand 
had  seen  another  similar  case,  as  had  also  Chopart  and  Boyer. 

Cooper's  patient  was  a  young,  muscular  man,  who  had  fallen  upon 
his  hand  in  such  a  way  as  to  bring  the  palmar  aspect  of  the  fingers 
into  contact  with  the  forearm.  At  the  point  of  most  pain  was  a  round, 
hard  tumor,  rather  larger  than  a  marble,  which  produced  a  most  evi- 
dent deformity  on  the  back  of  the  wrist  opposite  to  and  above  the  base 
of  the  thiixl  metacarpal.  The  hand  was  slightly  bent,  and  extension 
caused  considerable  pain;  the  tendon  of  the  extensor  carpi  radialis 
brevior  was  displaced  slightly  to  the  radial  side;  the  forefinger  was 
abducted  from  the  middle  one,  and  any  attempt  to  approximate  them 
gave  great  pain  at  the  base  of  their  metacarpal  bones;  and  opposite 
the  base  of  the  middle  one  was  a  depression,  quite  evident  to  botn  sight 
and  touch.  Reduction  was  effected  by  making  traction  on  the  fore  and 
middle  fingers,  while  pressure  was  made  upon  the  os  magnum.  On 
flexing  the  hand  the  deformity  was  reproduced;  it  was  again  corrected, 
and  the  hand  placed  in  splints. 

Seeger^  saw  in  1829  and  1830  two  cases  of  dislocation  of  the  head 
of  the  OS  magnum  backward  caused  in  young  men  by  falls  upon  the 
closed  fist.  Reduction  was  effected  by  traction  and  forcible  flexion  of 
the  hand,  in  one  case  easily,  in  the  other  only  after  several  attempts. 
The  hand  was  kept  in  splints  in  the  extended  position  from  six  to  eight 
weeks,  with  compresses  in  front  and  behind.    Recovery  was  complete. 

Trapezoid.  The  diagnosis  of  dislocation  of  the  trapezoid  backward 
was  made  in  a  case  reported  by  Gray  f  the  patient  was  a  man,  thirty- 
two  years  old,  and  the  injury  was  caused  by  striking  with  the  fist  in 
play.  **At  the  base  of  the  metacarpal  bone  of  the  index  finger  was  a 
sharp,  hard,  slightly  movable  bunch,  raised  one-quarter  of  an  inch, 
and  tender  on  pressure."  There  was  no  crepitus;  the  metacarpal 
bones  were  of  the  same  length.  It  could  not  be  reduced.  Two 
months  later  the  deformity  was  unchanged,  but  the  hand  had  become 
nearly  as  good  as  the  other. 

Trapezium.  Two  cases  of  dislocation  backward  of  the  trapezium 
alone  have  been  reported  by  Uhde'  and  von  Mosengeil.* 

Uhde's  patient  was  a  man,  thirty-three  years  old,  who  had  been 
knocked  down  by  a  wagon.  The  right  thumb  aud  the  region  of  its 
metacarpal  bone  was  bruised,  swollen,  and  painful,  and  **at  the 
junction  of  the  first  metacarpal  and  trapezium  an  unusual  mobility 
of  the  latter  bone  was  recognizable,  and  instead  of  the  normal  depres- 
sion between  the  tendons  of  the  extensor  secundi  and  extensor  primi 
internodii  on  extension  of  the  hand  there  was  to  be  seen  a  small 
angular  tumor  corresponding  to  the  trapezium,  which  projected  on 
flexion  of  the  first  and  second  metacarpals  about  three  and  a  half  lines 
above  the  level  of  the  back  of  the  hand,  and  disappeared  on  straight 
extension  of  these  bones  with  a  creaking  sound.  Six  months  later  the 
trapezium  was  found  to  project  one  aud  a  half  lines  on  the  radial  side." 

^  Seeger :  MItthellungen  der  WUrtt  Mrztl.  Verelnii,  vol.  1.,  quoted  by  Tillmanns. 

2  Gay  :  Boston  Medical  and  Surgical  Journal,  1869,  vol.  Ixxxi.  p.  1S8. 

3  Ubde :  Deutsche  Kliuik.  1850.  vol.  11.  p.  589. 

4  Von  Mosengeil :  Arch.  fUr  kiln.  Chirnrgle,  1871,  vol  xii.  p.  728. 
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Von  Mosengeil's  patient  had  a  deformed  hiind,  the  thumb  aod  ita 
itacarpal  bone  having  the  shape  and  position  of  a  Gnger;  the  di&- 
ireraeiit,  half  a  ceutiraetre,  was  produced  by  a  blow  received   upon 
^.e  jHilm  of  the  hand;  it  was  redui^ed  by  Hexion  and  pressure. 

Os  Magnum  and  Trapezoid.  Uhde'  briefly  describes,  under  the  title 
"  luxatio  ossiB  multangull  minoris  et  ossis  capitati,"  a  case  of  injury  to 
e  wrist  marked  by  a  projection  on  the  back  of  the  hand  wbich  he 
attributed  to  the  dieplacemeut  of  the  trapezoid  and  os  magnuoi.  The 
injury  ^vas  caused  by  a  fall  upon  the  "  anterior  ends  of  the  metacarpal 
bones."  It  does  not  appear  from  the  descriptiou  whether  the  bonen 
were  thought  to  be  dislocated  from  the  metacarpals  as  well  as  from  the 
first  row  of  the  carpus.  The  prominence  could  be  reduced  by  pressure, 
and  reappeared  on  flexion  of  the  wrist. 

A  ease  reported  by  Alqui^,  of  Montjwllier,  has  been  frequently 
quoted;  there  was  much  displacement  of  the  carpal  bones  on  the  radial 
aide,  but  not  only  was  its  character  uncertain,  but  in  addition  the  region 
had  suffered  from  two  different  accidents,  one  of  which  was  accompa- 
nied by  great  laceration  of  the  soft  parts. 


CAEPO-METACAEPAL  DISLOCATIONS. 

Cases  have  been  reported  of  the  isolated  dislocation  of  every  one  of 
the  metacarpal  bones  except  the  fifth,  and  of  the  combined  dislocation 
of  two  or  more. 

First  Metacarpal.  Dislocations  of  the  metacarpal  bone  of  the  thumb 
are  the  mo«t  frequent  and  important;  almost  all  have  been  back- 
ward. 

Very  little  is  known  of  dislocations  fononrd.  Sir  Astley  Cooper* 
says,  "  In  the  cases  which  I  have  seen  of  this  accident  the  metacarpal 
bone  has  been  thrown  inward,  between  the  trapezium  and  the  root  of 
the  metaear|>al  bone  supporting  the  index  finger;  it  forms  a  protuber- 
ance toward  the  palm  of  the  hand;  the  thumb  is  bent  backward  and 
cannot  be  brought  toward  the  little  finger,"  Poinsot  quotes  a  reference 
by  Vidal  dc  Cassis  to  a  case  of  incomplete  dislocation  forward  which 
he  had  easily  reduced, 

Albert/*  saw  two  cases  of  incomplete  dislocation  outward;  one  was 
old,  the  other  recent.  In  the  latter  the  injury  was  produced  in  a  trial 
of  strength  l>y  grasping  hands.  The  displacement  was  easily  reduced, 
but  immediately  recurred.  After  reduction  the  thumb  was  fixed  in 
abduction  by  a  silicate  dressing  and  so  maintained  for  six  weekri. 
Complete  recovery. 

SislocationB  backward  may  be  complete  or  incumplete;  the  former 
are  infrequent,  the  latter  quite  common.  Of  the  28  cases  of  metacarpal 
dislocation  in  my  statistics  (Chapter  XXVII.)  almost  all  were  of  this 
boue  and  of  this  kind.  The  cause  may  be  a  forced  flexion  of  the 
thumb  into  the  palm  of  the  hand,  or  its  forced  movement  in  the  oppo- 
site direction,  or  direct  violence  received  upon  the  thenar  eminence, 

1  I'Me:  Log.  cil.  '  Cooper:  Loc.  clt..p.  Ml. 
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as  in  striking  upon  the  handle  of  a  chisel,  or  in  striking  a  blow  with 
a  hammer,  or  in  the  bursting  of  a  gun. 

Specimens  of  old  dislocation  have  been  dissected  by  Foucher^  and 
G6rin-Roze;^  in  the  former  the  upper  end  of  the  metacarpal  bone  was 
displaced  backward  and  a  little  inward,  and  was  flexed  at  a  right  angle 
to  and  fused  with  the  trapezium;  in  addition,  the  second  metacarpal 
was  displaced  upward  about  two  centimetres  on  the  back  of  the  wrist, 
retaining  the  insertion  of  the  extensor  carpi  radialis,  and  the  third 
metacarpal  had  been  broken  at  its  middle.  The  injury  was  caused  by 
the  bursting  of  a  gun.  In  G^rin-Roze's  case  the  displacement  was 
directly  backward,  the  anterior  edge  of  the  base  of  the  metacarpal  rest- 
ing upon  the  posterior  edge  of  the  inferior  articular  surface  of  the 
trapezium;  incomplete  reduction  could  be  made. 

In  the  incomplete  form  the  posterior  edge  of  the  base  of  the  meta- 
carpal bone  can  be  seen  and  felt  in  the  interval  between  the  tendons  of 
the  extensor  primi  and  extensor  secundi  internodii  as  a  hard  lump 
continuous  with  the  shaft  of  the  bone  and  reducible  by  pressure.  The 
thumb  is  generally  somewhat  flexed  toward  the  palm,  but  may  be 
extended  or  *'  straight.'^  Movement  is  limited  and  painful,  and  flex- 
ion increases  the  apparent  displacement. 

In  the  complete  form  the  dorsal  prominence  is  more  distinct,  and 
rests  upon  the  trapezium  which  forms  a  recognizable  lump  in  the  ball 
of  the  thumb.  The  thumb  is  shortened  by  the  ascent  of  the  meta- 
carpal bone,  its  first  phalanx  appearing  in  consequence  to  have  passed 
upward  into  the  thenar  muscles,  and  it  is  usually  flexed  at  the  carpo- 
metacarpal joint. 

In  some,  even  recent,  cases  reduction  has  been  impossible,  but  usually 
it  has  been  effected  without  diflBculty  by  traction  on  the  thumb  and 
direct  pressure  forward  and  downward  upon  the  projecting  end  of  the 
bone.  Early  recurrence  has  been  noted  in  some  cases,  and  in  a  few 
prevention  of  recurrence  has  been  difficult  or  incomplete.  Moulded 
spints  of  leather,  plaster,  or  gutta-percha,  and  pasteboard  or  wooden 
splints  with  compresses  at  the  back  of  the  joint  are  ordinarily  used,  and 
have  given  satisfactory  results.  In  one  case  the  only  dressing  con- 
sisted of  strips  of  adhesive  plaster,  running  from  the  back  of  the  forearm 
around  the  ball  of  the  thumb,  and  back  between  it  and  the  index  finger 
to  the  forearm,  so  as  to  maintain  the  member  abducted  and  extended. 

The  restoration  of  function  after  reduction  is  complete,  and  even 
when  the  dislocation  has  remained  unreduced  some  patients  have  been 
able  to  make  good  use  of  the  thumb;  in  others  the  movement  of 
afldnction  and  opposition  has  been  much  restricted. 

The  second  metacarpal  has  been  reported  dislocated  forward  in  two 
cases  and  backward  in  five  cases;  in  one  of  the  latter  together  with 
dislocation  of  the  first,  and  in  another  with  dislocation  of  the  third. 
An  additional  case,  observed  by  himself,  is  mentioned  by  Demarquay,* 
in  which  the  first  and  second  were  together  dislocated,  but  the  direction 
is  not  stated,  and  no  details  are  given. 

1  Foucher :  Bull,  de  la  Soo.  Anatomique,  1856,  p.  6. 

^  Gorin-Roze :  Bull,  de  la  Soc.  Anatomique,  18d8.  p.  266. 

8  Demarquay ;  Bull,  de  la  Soci^^U^  de  Chirurgie,  1851,  vol.  ii.  p.  171. 
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Von  Mosengeil'a  patient  had  a  tloformpd  hand,  the  thumb  and  its 
iGtacarpul  bone  having  the  shape  and  position  of  a  finger;  the  dis- 
jilauemeiit,  half  a  centimetre,  waa  produced  by  a  blow  received  upon 
the  palm  of  tlie  hand;  it  ivas  reduced  by  flexion  and  pressure, 

Ob  Magnum  and  Trapezoid.  Uhde'  briefly  describes,  under  the  title 
"  hixatio  ossis  multauguli  minoris  et  ossis  capitati,"  a  case  of  injury  to 
the  wrist  marked  by  a  projection  on  the  back  of  the  hand  which  he 
attributed  to  the  displacement  of  the  trapezoid  and  os  magnum.  Tbe 
injury  was  caused  by  a  fall  upon  the  "  anterior  ends  of  the  metacarpal 
bones."  It  does  not  appear  from  the  description  whether  the  bones 
were  thought  to  be  dislocated  from  the  metacarpals  as  well  as  from  the 
first  row  of  the  carpus.  The  prominence  could  be  reduced  by  prea.sure, 
and  reappeared  on  flexion  of  the  wrist. 

A  case  rejKtrted  by  Alquif',  of  Moiitpellier,  has  been  frequently 
nuoted;  there  was  much  displacement  of  the  carpal  bones  on  the  radial 
Bide,  but  not  only  was  its  character  uncertain,  but  in  addition  the  region 
had  suffered  from  two  different  accidents,  one  of  which  was  accompa- 
nied by  greiit  lacemtinn  of  the  soft  jmrts. 


OABFO-METAOABPAL  DISLOCATIONS. 

Cases  have  been  reported  of  the  isolated  dislocation  of  every  one  of 
the  metacarpal  bones  except  the  titth,  and  of  the  combined  dislocation 
of  two  or  more. 

First  Metacarpal.  Disloc-atioos  of  the  metacarpal  bone  of  the  thumb 
are  the  most  frequent  and  important;  alninst  all  have  been  bat^k- 
ward. 

Very  little  is  known  of  dislocations  fononrd.  Sir  Astley  Cooper* 
says,  "  In  the  cases  which  I  have  seen  of  this  accident  the  metacarpal 
bone  has  been  thrown  inward,  between  the  trapezium  and  the  root  of 
the  metacarpal  bone  supporting  the  index  finger;  It  forms  a  protuber- 
ance toward  the  palm  of  the  hand;  the  thumb  is  bent  backward  and 
cannot  be  brought  toward  the  little  finger."  Poinsot  quotes  a  reference 
by  Vidal  de  Cassia  to  a  case  of  incomplete  dislocation  forward  which 
he  had  easily  reduced, 

Albert'  saw  two  cases  of  incomplete  dislocation  ofUward;  one  was 
old,  the  other  recent.  In  the  tatter  the  iujury  was  produced  in  a  trial 
of  strength  by  grasping  hands.  The  displacement  was  easily  reduced, 
but  immediately  recurred.  After  rediiction  the  thumb  was  fixed  in 
abduction  by  n  silicate  dressing  and  so  maintained  for  six  weeks. 
Complete  recovery. 

DislocationB  backward  may  be  complete  or  incomplete;  the  former 
are  infrequent,  the  latter  quite  common.  Of  the  28  cases  of  metacarpal 
dislocation  in  my  statistics  {Chapter  XXVII.)  almost  all  were  of  this 
bone  and  of  this  kind.  The  cause  may  be  a  forced  flexion  of  the 
thumb  into  the  palm  of  the  hand,  or  its  forced  movement  in  the  oppo- 
site direction,  or  direct  violence  received  upon  the  thenar  eminence, 

-  Cooper:  Loc.  dt..  p.  44S. 
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as  in  striking  upon  the  handle  of  a  chisel,  or  in  striking  a  blow  with 
a  hammer,  or  in  the  bursting  of  a  gun. 

Specimens  of  old  dislocation  have  been  dissected  by  Foucher^  and 
G6rin-Roze;^  in  the  former  the  upper  end  of  the  metacarpal  bone  was 
displaced  backward  and  a  little  inward,  and  was  flexed  at  a  right  angle 
to  and  fused  with  the  trapezium;  in  addition,  the  second  metacarpal 
was  displaced  upward  about  two  centimetres  on  the  back  of  the  wrist, 
retaining  the  insertion  of  the  extensor  carpi  radialis,  and  the  third 
metacarpal  had  been  broken  at  its  middle.  The  injury  was  caused  by 
the  bursting  of  a  gun.  In  G^rin-Roze's  case  the  displacement  was 
directly  backward,  the  anterior  edge  of  the  base  of  the  metacarpal  rest- 
ing upon  the  posterior  edge  of  the  inferior  articular  surface  of  the 
trapezium;  incomplete  reduction  could  be  made. 

In  the  incomplete  form  the  posterior  edge  of  the  base  of  the  meta- 
carpal bone  can  be  seen  and  felt  in  the  interval  between  the  tendons  of 
the  extensor  primi  and  extensor  secundi  intemodii  as  a  hard  lump 
continuous  with  the  shaft  of  the  bone  and  reducible  by  pressure.  The 
thumb  is  generally  somewhat  flexed  toward  the  palm,  but  may  be 
extended  or  '*  straight.*'  Movement  is  limited  ana  painful,  and  flex- 
ion increases  the  apparent  displacement. 

In  the  complete  form  the  dorsal  prominence  is  more  distinct,  and 
rests  upon  the  trapezium  which  forms  a  recognizable  lump  in  the  ball 
of  the  thumb.  The  thumb  is  shortened  by  the  ascent  of  the  meta- 
carpal bone,  its  first  phalanx  appearing  in  consequence  to  have  passed 
upward  into  the  thenar  muscles,  and  it  is  usually  flexed  at  the  carpo- 
metacarpal joint. 

In  some,  even  recent,  cases  reduction  has  been  impossible,  but  usually 
it  has  been  effected  without  difiiculty  by  traction  on  the  thumb  and 
direct  pressure  forward  and  downward  upon  the  projecting  end  of  the 
bone.  Early  recurrence  has  been  noted  in  some  cases,  and  in  a  few 
prevention  of  recurrence  has  been  difficult  or  incomplete.  Moulded 
spints  of  leather,  plaster,  or  gutta-percha,  and  pasteboard  or  wooden 
splints  with  compresses  at  the  back  of  the  joint  are  ordinarily  used,  and 
have  given  satisfactory  results.  In  one  case  the  only  dressing  con- 
sisted of  strips  of  adhesive  plaster,  running  from  the  back  of  the  forearm 
around  the  ball  of  the  thumb,  and  back  between  it  and  the  index  finger 
to  the  forearm,  so  as  to  maintain  the  member  abducted  and  extended. 

The  restoration  of  function  after  reduction  is  complete,  and  even 
when  the  dislocation  has  remained  unreduced  some  patients  have  been 
able  to  make  good  use  of  the  thumb;  in  others  the  movement  of 
adduction  and  opposition  has  been  much  restricted. 

The  second  metacarpal  has  been  reported  dislocated  forward  in  two 
cases  and  backward  in  five  cases;  in  one  of  the  latter  together  with 
dislocation  of  the  first,  and  in  another  with  dislocation  of  the  third. 
An  additional  case,  observed  by  himself,  is  mentioned  by  Demarquay,^ 
in  which  the  first  and  second  were  together  dislocated,  but  the  direction 
is  not  stated,  and  no  details  are  given. 

1  Foucher:  Bull,  de  la  Soc.  Anatomique,  1856.  p.  6. 

3  Gerin-Roze  :  Bull,  de  la  Soc.  ADatomique,  1858.  p.  266. 

8  Demarquay :  Bull,  de  la  Socl6t6  de  Chirurgle,  1851,  vol.  11.  p.  171. 
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■"he  forward  casea  are  those  of  Bourget  (quoted  by  Malgaigne)  and 
rsli  (quoted  by  Hamilton).  lu  Bourget's,  the  cause  was  excessive 
ssure  on  the  upper  posterior  part  of  the  bone;  iu  Marsh's,  it  was 
oblique  blow  with  a  hammer  on  the  back  of  the  clenched  haod.  In 
>'h  cases  the  proximal  eud  of  the  bone  could  be  felt  in  the  palm,  and 
irrespondiog  depression  on  the  back ;  in  the  former  case  the  lower 
-  of  the  bone  was  inclined  forward,  and  the  finger  appeared  short- 
ed nearly  one-fourth  of  an  inch.  Both  were  easily  reduced  by  trac- 
I  on  the  finger  and  pressure  on  the  end  of  the  bone. 
Mie  uncomplicated  backward  cases  are  those  of  Hamilton'  and  Hum- 
rt;°  the  former  was  caused  in  a  ivoman,  twenty-eight  years  old,  by  a 
.1  upon  the  closed  hand.  Reduction  was  easily  effected.  Humbert's 
tient  was  a  man  tliirty  years  old,  who  was  kicked  by  a  horse  upon 
e  hand  that  held  the  reins,  the  blow  falling  on  the  back  of  the  lower 
1  of  the  second  metacarpal  hone  and  the  adjoining  phalanx;  the 
ler  end  of  tlie  bone  could  be  felt  as  a  hard,  circumscribed  promi- 
ice  on  the  back  of  the  hand,  and  the  finger,  measured  hy  the  adjoin- 
;  one,  appeared  five  millimetres  short.  Reduction  was  made  by 
ctioa  and  direct  pressure  downward  and  forward.  Apparently  the 
aislocation  had  been  caused  by  forced  palmar  flexion  of  the  bone. 

The  case  in  which  the  dislocation  was  associated  with  that  of  the 
first  metacarpal  is  that  of  Fonoher,  mentioned  above. 

In  two  cases  seen  by  Hamilton  there  was  incomplete  dislocation  back- 
ward of  the  upper  end  of  the  second  and  third  metacarpals,  caused  by 
striking  a  blow  with  the  fist;  in  both  cases  the  dislocation  was  old,  and 
had  persisted  in  spite  of  attempts  to  maintain  reduction. 

Third  Metacarpal.  In  iuhlitiou  to  these  two  ujiw's.  in  wliich  thi'  injury 
was  associated  with  dislMtatlou  of  the  ^et'Oiid  mouujarpal,  dislouitioa 
backward  of  the  third  metacarpal  has  been  reported  by  Blandin*  and 
Roux.*  Blandin's  patient  fell,  while  holding  a  roll  of  paper,  and 
struck  his  hand  against  a  post;  the  blow  was  slight,  and  caused  no 
pain  at  the  time,  but  the  middle  finger  promptly  became  powerless, 
and  the  hand  numb  and  swollen.  There  was  a  linear  transverse  ecchy- 
mosis  at  the  back  of  the  first  phalanx  of  the  middle  finger,  close  by 
the  metacarpal  joint,  and,  on  movement,  a  crackling  that  resembled 
crepitus.  No  other  symptoms  are  mentioned.  Blandin  made  the  diag- 
nosis of  "  diastasis  or  incomplete  dislocation  "  of  the  third  metacarp&I 
bone,  but  others  who  saw  the  case  thought  the  bone  was  broken.  The 
title  of  the  report  of  the  case  is  "  incomplete  dislocation  upward," 

Roux's  patient  had  been  injured  in  a  miue  explosion;  a  hard,  rar- 
cumscriben,  subcutaneous  tumor  could  l>e  seen  and  felt  on  the  back  of 
the  wrist,  continuous  and  moving  with  the  third  metacarpal ;  the  middle 
finger  was  shortened.  The  dislocation  was  retluced  by  direct  pressure, 
but  appears  to  have  recurred,  for  at  the  autopsy  the  base  of  the  bone 
was  found  resting  on  the  back  of  the  os  magnum;  the  second  meta- 
carpal was  broken. 

Fourth  Metacarpal.  An  incomplete  backward  dislocation  of  tlie 
fourth  metacarpal  was  reported  by  Maurice.'*     It  was  caused  by  the 

'  Hamlllon:  Loo.  cil..  p.  72<.  =  liumbiTl :  Cnlon  M6dlc«le,  18«8,TOl.  T.  p.  S77, 

'  Ulaiidln:  liiuettedes  H<'>|>tuiix,  ]M4,p.  S52. 

>  »uui :  Union  M^dlcsle,  184S,  p.  224.  '  Maudce :  V.tzMe  MM[cb1«.  ISeS,  p.  G87. 
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premature  explosion  of  a  cartridge  which  the  patient  was  putting 
into  a  Chassepot  gun;  the  plunger  was  driven  backward  against  the 
palm  of  the  hand.  There  was  a  prominence  half  a  centimetre  high 
on  the  back  of  the  hand,  corresponding  to  the  upper  end  of  the  fourth 
metacarpal.    Reduction  was  easy,  and  recovery  prompt. 

The  four  inner  metacarpal  l)ones  (II.,  III.,  IV.,  V.)  have  been  simul- 
taneously displaced  in  four  cases,  Vigouroux,^  Hamilton^  Tillaux,^  and 
one  of  my  own;  in  the  first  and  second  the  dislocation  was  backward, 
in  the  others  forward. 

Vigouroux's  patient  was  injured,  when  eighteen  years  old,  by  the 
explosion  of  a  pistol  which  he  held  in  his  left  hand.  At  his  death,  at 
the  age  of  sixty-two  years,  there  was  found  a  complete  dislocation 
backward  of  the  last  four  metacarpal  bones;  these  bones  were  flexed 
forward  and  the  proximal  phalanx  of  each  of  the  last  three  fingers  was 
incompletely  dislocated  backward.  The  index  finger  and  the  lower 
part  of  its  metacarpal  bone  were  lacking.  All  the  joints  of  the  carpus, 
including  that  of  the  trapezium  and  first  metacarpal,  were  normal. 

Hamilton's  patient  was  struck  at  the  battle  of  Fredericksburg  by  a 
ball  which  entered  at  the  ulnar  side  of  the  hand  and  crossed  the  back 
of  the  wrist  between  the  last  row  of  carpal  bones  and  the  skin.  When 
seen  by  Hamilton  five  years  later  "  the  displacement  (backward)  was 
very  conspicuous;  no  fragments  of  bone  had  ever  escaped.  The  move- 
ments of  all  the  fingers,  except  the  index  and  little  fingers,  were  unim- 
paired.'' 

Tillaux's  patient,  whom  I  had  the  good  fortune  to  see  when  he  was 
admitted  to  the  Lariboisi^re  Hospital,  was  twenty  years  old;  twelve 
days  before  admission  to  the  hospital  he  had  fallen  backward  from  a 
window,  about  ten  feet,  striking  upon  the  back  of  his  flexed  hand. 
Tlie  hand  was  flexed  on  the  wrist  and  could  not  be  actively  extended. 
There  was  a  dorsal  depression  corresponding  to  the  line  of  junction  of 
the  carpal  and  metacarpal  bones,  sharply  limited  above  by  a  transverse 
prominence  which  was  evidently  formed  by  the  second  row  of  the  car- 
pus, and  on  the  palmar  surface  at  the  same  level  the  ball  of  the  hand 
was  more  prominent  than  usual.  The  relations  of  the  first  metacarpal 
with  the  trapezium  were  unchanged.  Moderate  traction  with  direct 
pressure  forward  reduced  the  displacement  with  a  click,  and  by  making 
pressure  in  the  opposite  direction  it  was  again  produced.  After  a 
second  reduction  the  limb  was  immobilized  for  a  fortnight.  Complete 
recovery. 

My  patient  was  a  lad  fifteen  years  old  who  was  admitted  to  the  Pres- 
byterian Hospital  in  January,  1887,  after  having  fallen  down  an  eleva- 
tor shaft,  a  aistance  of  about  forty  feet,  and  received  a  compound 
fracture  of  the  right  forearm,  a  severe  injury  of  the  right  hip,  the 
nature  of  which  could  not  be  satisfactorily  maae  out,  and  a  dislocation 
of  the  left  carpo-metacarpal  joints.  When  I  first  saw  the  patient,  three 
weeks  later,  the  last-named  injury  had  not  been  recognized.  The  hand 
was  then  in  almost  complete  extension  on  the  wrist  and  occupying  a 
plane  somewhat  anterior  to  that  of  the  wrist  and  forearm.     The  back 

1  Vi(;ouroiix  :  Bull,  de  la  Soci^tc*  Anatomique,  1856,  p.  16.        *  Hamilton  :  Loc.  cit.,  p.  724. 
3  Tillaux  :  Bull,  de  la  Soci^t<:>  de  Chiruigie,  1875,  p.  415. 
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'he  wriat  formed  a  rounded  resmfant  pronainene*,  oootinuous  above 
the  back  of  the  radius  and  ulna  and  tciini outing  belnw  id  a  sharp, 
■ti-defined,  transverse  ridge,  whieli  extended  completely  across  from 
fifth  to  the  second  metacarpal  and  curved  upward  on  the  outer  side 
'vard  the  styloid  process  of  the  radius.  The  finger,  passed  upwanl 
ng  the  back  of  the  metacarpus,  was  arrested  by  this  ridge,  wliicli 
)eared  to  be  about  one-quarter  of  an  inch  high  and  corres[K)Dded  to 
!  line  of  the  carpi.vmetacarpal  joints.  The  first  row  of  carpal  bones 
"3  iu  normal  relations  with  the  forearm  and  with  most  of  the  second 
V,  but  the  relations  of  the  trapezium  could  not  Ije  clearly  made  out. 
1  was  under  the  impression  that  it  was  displaced  somewhat  forward 
^m  the  scaphoid;  it  had  preseiTed  its  relations  with  the  first  nieta- 
pal  bone.  The  ball  of  the  hand  was  abuormally  prominent,  and 
;  antero-posterior  diameter  of  the  wrist  appeared  thereby  increased; 
i  transverse  diameter  was  unchanged. 

The  deformity  was  easily  reduced  by  traction  and  direct  pressure, 
It  immediately  recurred  when  the  pressure  was  removed.     Reduction 
■^s  maiutatned  for  ten  days  by  heeping  the  limb  iu  a  plaster-of-Paris 
Bssing;  on  removal  of  the  dressing  the  deformity  did  not  recur,  but 
few  hours  later  the  ))atient  reproduced  it  while  experimenting  to 
iscertain  if  the  reductiou  was  i>ermanent.     It  was  again  reduced,  and 
the  limb  dressed  as  before.    Three  weeks  later  the  reduction  was  com- 
plete and  permanent  except  for  some  projection  forward  of  the  first 
metacarpal  and  tmpezium,  and  the  wrist  and   fingers  had   regained 
the|^r  mobility. 

Dislocation  of  All  Five  MetacajpaJa.  Poulet'  reported  a  case  of  incom- 
plete dislocation  forward  of  all  five  metacarpal  bones;  the  injury  was 
caused  by  a  fall  from  a  horse  and  was  associated  with  a  wound  of  the 
akin  on  the  hall  of  the  hand  and  slight  chipping  of  the  anterior  edges 
of  the  carpal  bones.  The  swelling  and  the  inflammatory  reaction  were 
BO  great  that  an  examination  was  not  made  until  after  the  lapse  of  a 
month.  There  was  then  found  on  the  back  of  the  hand  a  projection 
formed  mainly  by  the  os  magnum,  and  below  it  a  depression  extending 
from  the  trapezium  to  the  unciform.  On  the  palmar  surface  the  ball 
of  the  hand  projected  forward,  the  palmar  fold  was  effaced,  and  a  deep, 
ill-defined  bony  prominence  could  be  felt.  The  interdigital  spaces  were 
two  centimetres  nearer  the  styloid  pmcertses  than  on  the  other  hand. 
Partial  reduction  and  restoration  of  mobility  were  obtained. 

Erichsen  gives  a  woodcut  and  description  of  a  plaster  cast  in  the 
University  College  Museum,  London,  taken  from  a  patient  in  whom 
he  thinks  this  dislocation  must  have  existed;  and  Rivington*  reported 
the  case  of  a  patient  who  had  been  run  over  i>y  a  wagon  and  had  sus- 
tained a  compound  dislocation  forwanl  of  all  the  metacarpal  bones, 
the  base  of  die  third  projecting  through  a  transverse  wound  near  the 
centre  of  the  palm;  the  first  phalanx  of  the  thumb  was  also  dislocated, 
and  the  index  finger  so  injured  that  its  amputation  was  necessary. 
The  base  of  the  third  metacarpal  was  excised  and  the  dislocation 
reduced.  After  dangerous  suppuration  and  high  fever  the  patient 
recovered  with  a  fairly  useful  hand. 

'  Poulel .  Bull,  de  li  Soc.  ile  Chlr.,  ISS1,  p.  SO?.  -'  R[viiiglon  .  I,ancct.  )878,  TOl,  L  p.  Z70. 


CHAPTER    XLIX. 

DISLOCATIONS  OF  THE  THUMB  AND  FINGERS. 

The  tables  in  Chapter  XXVIl.  show  that  metaearpo-phalangeal 
dislocations  of  the  thumb  and  fingers  and  dislocations  of  the  phalanges 
in  combined  hospital  and  polyclinic  services  amount  to  nearly  30  per 
cent,  of  all  dislocations.  Of  the  metacarpo-phalangeal  dislocations 
those  of  the  thumb  are  much  the  most  numerous. 

Dislocations  of  the  Proxiinal  Phalanx  of  the  Thumb. 

These  dislocations  are  not  only  the  most  frequent  of  those  involving 
the  phalanges,  but  they  also  derive  a  special  interest  from  the  fre- 
(^uency  with  which  the  reduction  has  been  found  to  be  very  difficult 
or  has  entirely  failed.  The  cause  of  this  difficulty  has  been  the  sub- 
ject of  much  study  and  experiment  upon  the  cadaver  during  the  last 
hundred  years,  which  may  be  said  to  have  culminated  in  an  elabo- 
rate paper  read  by  Farabeuf  before  the  Soci6t6  de  Chirurgie  of  Paris 
in  1875,  in  which  the  anatomy  of  the  joint  was  described  with  much 
detail.  This  description  and  his  explanation  of  the  cause  of  the  diffi- 
culty have  been  generally  copied  and  accepted  by  writers  in  Germany 
and  France.  The  experience  I  have  gained  in  arthrotomies  indicates 
that  he  has  somewhat  overestimated  the  importance  of  the  sesamoid 
bones  in  opposing  reduction. 

Anatomy.  The  head  of  the  metacarpal  bone  projects  on  its  palmar 
aspect  in  the  form  of  a  well-rounded  tubercle  or  condyle  covered  with 
cartilage,  and  more  prominent  on  its  outer  than  on  its  inner  side. 
The  ligaments  of  the  joint  here  concerned  are  the  two  lateral  and  the 
strong  anterior  or  glenoid;  the  latter  is  continuous  on  either  side  with 
the  others  and  is  stiffened  by  the  development  within  it  of  the  two  sesa- 
moid bones  belonging  to  the  short  muscles  attached  to  the  base  of  the 
phalanx.  The  tendon  of  the  flexor  longus  pollicis  lies  nearer  the  inner 
than  the  outer  side;  it  is  lodged  at  its  lower  end  in  a  firm  sheath,  which 
extends  upward  to,  and  is  connected  with,  the  glenoid  ligament. 

The  short  muscles  and  their  attachments  are  made  tense  by  abduct- 
\w^  the  thumb,  and  are  relaxed  by  pressing  the  metacarpal  bone  into 
tlie  pahn  of  the  hand.  The  long  flexor  and  the  extensors  are  relaxed 
by  inclination  of  the  hand  toward  the  radial  side.  Consequently,  to 
relax  as  much  as  possible  the  various  muscles  attached  to  the  thumb, 
the  hand  should  be  held  in  straight  extension  and  slight  abduction, 
and  the  thumb  should  be  pressed  into  the  palm,  adduction. 

The  dislocation  may  be  forward,  backward,  or  to  the  inner  side; 
complete  or  incomplete. 

^  Farabeuf :  Bull,  de  la  Soci<^t4  de  Chlruigie,  1876,  p.  21. 
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Backward  Dislocations. 


s  is  the  luoHt  frequent  form,  and  the  one  in  which  reduction  of 

slocation  is  often  difficult, 

e  common  cause  is  exnggemted  dorsal  flexion  of  the  first  phalanx. 
sn  the  normal  limit  of  the  movement  is  reached  the  anterior  liga- 
it  IB  put  upon  the  stretch  and,  the  movement  being  continued,  yields 
ts  attachment  to  the  metacarpal  bone,  so  that  the  anterior  ligament 
ompanies  the  phalanx  in  its  movement. 


iDODmiileW  dislocation.    (FiB-tamrJ 


a.  Incomplete  Portn.  If  this  movement  is  not  carried  further  than 
to  the  position  shown  in  Fig.  ^93  the  articular  end  of  the  phalanx  rests 
against  the  })06terior  margin  of  the  head  of  the  metacarpal  bone,  and 
is  maintained  in  this  position  by  the  tension  of  the  portions  of  the 
adductor  and  abdnotor  muscles  which  are  attached  directly  to  the 
phalanx,  for  their  linu  of  traction  is  \iovi  posterior  to  and  above  the 
new  centre  of  motion.  The  attitude  of  the  member  is  represented  in 
Fig.  294. 

This  incomplete  form  is  the  one  which  many  people,  especially  the 
young,  can  voluntarily  produce  by  contracting  the  extensor  muaclea. 
The  anterior  ligament  and  the  sesamoid  bones  rest  like  an  apron 
against  the  antero-inferior  articular  surface  of  the  metacarpal  bone, 
and  the  dislocation  can  be  readily  reduced  by  moderate  traction  upon 
the  phalanx  and  flexion. 

b.  Oompletfl  Form.  If,  however,  the  movement  is  carried  further, 
the  phalanx  entirely  leaves  the  articular  surface  of  the  metacarpal 
bone,  and  moves  upward  on  its  dorsum,  being  followed  by  the  anterior 
ligament  and  the  sesamoid  bones  (Figs,  2!)5aud  296),  The  external  lat- 
eral ligament  is  torn,  and  usually  the  internal  one  also;  thetendonof  the 
flexor  longus  pollicis  may  remain  in  position,  and  be  tightly  stretched 
across  the  articular  face  of  the  metacarjml  bone,  as  has  been  seen  in 
some  compound  dislocations  {e.g.,  Esmarch'),  or,  and  more  com- 
monly, it  accompanies  the  inner  sesamoid  bone  to  the  inner  side  of  the 
metacarpal;  occasionally  it  passes  to  the  outer  side  of  the  metacarpal 
bone,  accompanying  the  external  sesamoid,  but  probably  it  does  so  only 
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when,  in  the  production  of  the  diBlocation,  the  thumb  ia  bent  to  the 
outer  side  as  well  as  backward.  The  head  of  the  metacarpal  bone 
projects  through  the  rent  in  the  capsule,  and  the  tendons  of  the  adduc- 
tor, abductor,  and  the  two  portions  of  the  flexor  brevis  rest  against  its 


Simple  complete  dlnlnotlii 


sides.  The  phulaux  stands  erect  upon  the  dorsum  of  the  metacarpal 
bone,  being  field  there  by  the  tension  of  the  abductor  and  adductor. 
The  dislouatiou  is  sometiraes  made  compound  by  the  rupture  of  llie 
soft  parts  on  the  palmar  aspect  of  the  joint. 


The  appearance  of  the  member  is  characteristic  (Fig.  297).     Tiie 

[ihalanx  is  thrown  back  vertically  upon  the  metacarpal  bone,  and  the 
alter  is  adducted,  the  thenar  eminence  being  consequently  increased  in 
thickness  and  diminished  in  breadth.  The  head  of  the  metacarpal 
hone  projects  in  front  as  a  round,  smooth  prominence  close  under  the 
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skin,  over  which  tbe  tendon  of  the  long  flexor  may  perhaps  be  felt.  The 
phftlanx  is  quite  movable  from  side  to  side,  and  can  be  rotated ;  it  can 
also  be  turned  down  so  as  to  be  parallel  with  the  metacarpal  bone,  but 
this  movement  should  be  avoided  lest  it  produce  tbe  condition  to  wbicb 
Farabcuf  ^ve  the  name  of  complex  form,  the  esseulial  feature  of  which 
he  thought  to  be  the  interposition  of  the  sesamoid  bones  between  the 
phalanx  and  metacarpal,  and  which  presents  great  difEcultv  of  reduc- 
tion. The  cause  of  this  difficulty,  in  all  the  eases  in  which  I  have 
exposed  the  joint,  has  been  the  torn  edge  of  the  anterior  ligament 
closely  drawn  across  tbe  back  of  the  metacarpal  behind  its  head,  and 
a  slight  nicking  of  that  edge  made  reduction  easy.  It  is  believed  that 
flexion  of  the  dislocated  plialanx  tends  to  produce  this  engagement  of 
the  capsule,  but  1  know  that  it  ciin  take  place  M'ithout  that  aid. 


Treatment.  The  attitude  of  the  thumb  i;^  maiutaJncd  by  the  teusiou 
of  the  short  muscles  attached  to  it,  and  all  that  is  necessary  to  over- 
come that  opposition  is  to  relax  the  muscles  by  pressing  the  metacarpal 
bone  toward  the  palm;  then  reduction  is  made,  while  maintaining  the 
phalanx  in  rectangular  dorsal  flexion,  by  pressing  its  base  downward 
toward  the  end  of  the  metacarpal  and  flexing  when  the  proper  level  is 
reached.  If  the  torn  anterior  ligament  has  not  caught  behind  the 
head,  as  just  described,  it  will  be  pushed  before  the  base  of  the  phalanx 
and  the  latter  will  turn  past  the  head  of  the  metacarpal  in  flexion  as 
soon  as  it  descends  far  enough. 

If,  on  the  other  hand,  the  ligament  U&a  caught  above  the  head  it 
becomes  a  serious  obstacle;  it  may  sometimes  be  freed  by  rotating  the 

Ehalaux  while  pressing  it  downward  as  just  described,  and  the  Done 
as  sometimes  been  got  into  place  by  forcible  traction  in  straight  exten- 
sion. The  latter  is  probably  only  accomplished  when  the  traction  has 
torn  the  attachments  sufficiently  to  jierrait  the  phalanx  to  be  drawn 
quite  away  from  the  metacarjial,  and  I  think  the  plan  is  distinctly 
inferior  to  an  open  arthrotomy. 

In  reduction  by  arthrotomy  the  incision  is  made  longitudinally  along 
the  projection  of  the  head  of  the  metacarpal ;  as  soon  as  this  is  exposed 
the  sides  of  the  incision  are  drawn  apart  and  the  torn  edge  of  the  liga- 
ment, which  can  he  distinctly  seen  above  it  stmiewltat  as  In  Fig.  296, 
is  nicked  at  its  centre;  the  dislocation  is  then  easily  reduced.'     I  pre- 

'  Sllmson :  Kew  York  Medical  Journal,  March  30,  lgS9. 
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sume  the  nicking  might  be  done  without  an  incision,  by  passing  in  a 
sharp-pointed  tenotome.  In  some  cases  it  has  been  sufficient  to  lift 
the  long  flexor  tendon  around  to  the  front  from  the  side  of  the  head, 
which,  I  presume,  is  efficient  because  the  tendon  is  attached  to  the 
capsule  and  brings  it  with  it  in  the  movement. 

Fig.  299. 


Complex  dislocation.    (Fababeuf.) 

The  prognosis  in  the  past  has  not  been  favorable.  Polaillon,*  analyz- 
ing 58  cases,  found  that  reduction  had  failed  in  11  and  had  been  effected 
only  after  numerous  and  prolonged  attempts  in  16;  in  8  the  dislocation 
was  compound,  and  in  3  of  these  the  head  of  the  metacarpal  bone  was 
excised.  In  one  case  (Bromfield),  nearly  a  hundred  years  ago,  such 
violent  traction  was  made  that  the  terminal  phalanx  was  torn  off;  the 
case  has  been  persistently  quoted  as  a  warning  ever  since,  but  if  it  is 
remembered  that  traction  is  especially  ill-adapted  to  effect  reduction  in 
difficult  cases  the  warning  will  not  be  longer  needed.  In  other  cases 
the  thumb  has  become  gangrenous  in  consequence  of  the  violence 
inflicted  upon  it  by  the  traction. 

In  the  cases  in  which  the  dislocation  has  been  left  unreduced  and  the 
phalanx  has  been  lowered  to  a  position  in  which  it  is  parallel  with  the 
metacarpal  bone,  the  usefulness  of  the  member  has  been  in  great  part 
restored,  although,  of  course,  the  deformity  persisted  and  the  joint  was 
immovable. 

Forward  Dislocations. 

These  dislocations,  much  rarer  than  the  preceding  and  less  difficult 
to  reduce,  result  usually  from  a  fall  or  blow  upon  the  back  of  the 
flexed  phalanx — that  is,  by  exaggerated  palmar  flexion,  but  in  at  least 
one  case  (Lombard)  from  exaggerated  dorsal  flexion  presumably  com- 
bined with  direct  impulsion  of  the  phalanx  toward  the  palm;  according 
to  Foucart's^  experiments  dorsal  flexion  needed  to  be  combined  with 
forced  abduction  in  order  to  rupture  the  internal  lateral  ligament. 

Pathology.  The  pathology  has  been  shown  by  six  autopsies,  Wood,^ 
Meschede/  Foucart,  two  cases,  Eve,*  and  one  of  my  own  not  before 

^  Polaillon:  Diet.  EncyclopMiquedesSc.  Med.,  art.  DoiRt. 

-  Foucart :  These  de  Paris.  1876,  No.  199,  quoted  by  Poiosot. 

3  Wood :  Transactions  Pathological  Society  of  London,  1853,  vol.  iv.  p.  250. 

*  Meschede :  Virchow's  Archiv,  1866,  vol.  zxzvii.  p.  510. 

^  Eve :  Lancet,  1880,  vol.  I.  p.  138. 
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*  ?ro  of  these  (Foiicart,  Eve)  the  injury  was  recent;  in 

''"  11,  uad  lasted  forty-eiglit  days;  and  in  Koncart's  second 
L.        e's,  and  in  mine  it  was  of  long  standing.     The  recent  oases 
as  IS  also  found  in  experiments  upon  the  eadaver,  that  the  jios- 
jf  and  lateral  parts  of  the  capsule  are  torn,  including  the  lateral 
menis,  but  that  the  connection  between  one  or  both  seHamoid  Imnes 
the  metacarpal  bone  may  iwrsist.     The  extensor  tendons  may  be 
tched  directly  over  the  projecting  head  of  the  melacarjMl  bone  or 
r  may  be  deviated  to  either  side;   in  my  ease  the  tendon  of  the 
insor  primi  internodii  appeared  to  have  been  detached  and  retracted, 
s  base  of  the  phalanx  lies  against  the  anterior  surface  of  the  meta- 
pal  bone,  and,  in  recent  cases  at  least,  does  not  appear  to  be  notably 
[)laeed  upward;   it  may  lie  directly  in  front,  or  be  somewhat  dis- 
ced to  either  side,  and  the  phalanx  may  be  in  straight  extension  or 
tly  flexed. 

i.n  the  older  cases  a  more  or  leas  complete  nearthrosis  forms  between 

)  bones,  and  fibrous  bands  and  bony  outgrowths  give  the  joint  suffi- 

lent  solidity  to  make  it  useful. 

SymptomB.     The  deformity  is  characterized  by  the  position   of  the 

ilanx  in  front  of  the  metacarpal  bone,  the  projection  of  the  head  of 

latter  on  the  dorenni  of  the  member,  and  the  rather  deeply  placed 

rominenee  formed  by  the  base  of  the  phalanx  at  the  lower  part  of  the 

ineuar  eminence.    The  thumb  apjiears  in  some  cases  to  have  undergone 

slight  rotation  about  its  long  axis,  and  the  attempt  has  been  made  to 

show  a  connection  between  the  direction  of  this  rotation  and  that  of 

the  lateral  displacement  of  the  extensor  tendons;  that  is,  it  has  been 

claimed  that  when  the  rotation  is  such  that  the  nail  looku  outward  the 

tendons  have  been  displaced  toward  the  outer  side,  and  vice  reraa. 

In  one  reported  case  the  dislocation  was  made  compound  by  riiptnre 
of  the  soft  parts  coveriufr  tiie  bad;  of  the  joint;  recovery  was  delayed 
by  a  phlegmuu  of  the  bull  uf  tiic  tliuiub. 

Treatment.  Reduction  is  generally  easy,  and  is  effected  either  by 
traction  aud  coaptation,  or,  better,  by  forced  flexion  of  the  thumD 
aided,  if  necessary,  by  impulsion  downward  of  its  base.  This  latter 
method  is  analogous  to  that  recommended  in  the  treatment  of  the 
dorsal  variety,  but  there  is  not  the  same  urgent  reason  for  it  that  arises 
in  the  latter  from  the  relations  of  the  capsule.  If  any  difficulty  should 
arise  from  the  tension  of  the  displaced  extensor  tendons  the  phalanx 
should  be  inclined  toward  the  side  on  which  they  lie  before  making 
the  usual  manoeuvre. 

Lateral  Dislocation.s. 

Besael-Hagen'  reports  a  unique  case  of  dislocation  to  the  ulnar  side. 
The  patient  was  twenty-eight  years  old;  the  injury  was  caused  appar- 
ently by  forcible  bending  of  the  tliumb  toward  the  opposite  side. 
Reduction  by  traction  and  pressure. 

1  BCBMl-Hag«n  :  Arcb.  flir  kUo.  Cblr.,  18S8,  p.  SSS. 
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Metacarpo-phalangeal  Dislocations  of  the  Fingers. 

The  shallow  cavity  formed  by  the  articular  surface  of  the  base  of  the 
proximal  phalanx  is  deepened  by  the  thick  anterior  portion  of  the  cap- 
sule, which  forms,  as  in  the  thumb,  a  stout  transverse  band  or  apron 
which  accompanies  the  phalanx  in  its  displacement,  and  may  in  like 
manner  become  interposed  between  the  bones  in  a  backward  disloca- 
tion. The  resemblance  is  still  further  increased  by  the  occasional  devel- 
opment of  a  sesamoid  bone  in  this  ligament,  especially  at  the  index- 
finger;  its  next  most  frequent  appearance  is  at  the  little  finger. 

Dislocations  of  the  proximal  phalanges  of  the  fingers  are  much  less 
frequent,  even  when  taken  together,  than  those  of  the  thumb;  and 
those  of  the  index  finger  are  more  frequent  than  those  of  the  other 
three  fingers.  Of  28  cases  collected  by  Polaillon,  the  dislocation  in 
17  was  backward,  in  10  forward,  in  1  not  given;  15  were  of  the  index 
finger,  4  of  the  middle,  and  3  each  of  the  ring  and  little  fingers;  in 
2  adjoining  fingers  were  dislocated,  and  in  1  all  four. 

Backward  Dislocations. 

The  common  cause  is  hyperextension  (dorsal  flexion)  of  the  finger. 
Experiment  upon  the  cadaver  and  direct  observation  in  compound  dis- 
locations or  after  arthrotomy  in  irreducible  ones  (Lange,*  Willemer*), 
show  that  the  rupture  of  the  capsule  takes  place  in  front  along  its 
attachment  to  the  metacarpal  bone.  In  the  case  reported  by  Willemer 
the  dislocation  was  irreducible  by  manipulation,  and  Konig  resorted  to 
arthrotomy,  making  an  incision  on  the  ulnar  side  of  the  palmar  surface 
of  the  joint  (index  finger);  he  found  the  anterior  portion  of  the  capsule 
had  been  drawn  back  past  the  articular  surface  of  the  phalanx  so  that 
it  was  completely  interposed  between  the  two  bones,  and  that  a  sesa- 
moid bone  was  developed  on  it.  This  makes  the  case  strictly  analo- 
gous to  the  '*  complex''  form  of  backward  dislocation  of  the  thumb, 
and  corroborates  the  opinion  that  the  cause  of  the  irreducibility  in  the 
latter  is  to  be  found  in  the  position  of  the  torn  anterior  ligament  rather 
than  in  the  tension  of  the  tendons  of  the  short  muscles. 

Lange  says :  '^  The  smallest  possible  cord  of  the  capsule,  which  was 
torn  from  its  attachment  to  the  metacarpus,  had  interposed  itself  like 
an  apron  between  the  dorsum  of  the  metacarpus  and  tne  border  of  the 
articular  plane  of  the  phalanx.  .  .  .  He  was  obliged  to  incise 
and  draw  outward  the  light  lateral  parts  of  the  capsule,  when  reduc- 
tion w^as  effected  without  difficulty.     A  fair  result  was  obtained.'' 

A  similar  condition  was  observed  in  a  case  upon  which  Volkmann* 
operated  in  like  manner  with  a  good  result,  and  in  one  of  my  own. 

The  symptoms  are  the  prominence  of  the  base  of  the  phalanx  on  the 
dorsum  of  the  hand,  and  that  of  the  head  of  the  metacarpal  bone  in 
the  palm,  more  or  less  shortening  of  the  finger,  and  loss  or  diminution 
of  function.  The  finger  may  be  extended  or  slightly  flexed  upon  the 
metacarpus;  in  one  case  the  first  phalanx  was  in  rectangular  dorsal 

»  Lange :  New  York  Medical  Record,  1879,  p.  100. 

2  Willemer :  Centralblatt  fUr  Chirurgle,  1888.  p.  566. 

3  Volkmann :  Reported  by  Ranke,  Berlin.  kUn.  Wochenschria,  1877,  p.  524. 
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ion.     The  middle  and   distal   plialaiigos  are  straight  or  slightlv 

ed. 

n  5  of  Pnlaillon'a  17  cases  t!ie  diBlucation  waa  complicated  by  a 
■und  on  the  palmar  as|>ect  of  the  joiot  tiirough  which  tlie  head  of 
'  metacarpal  bone  projected,  and  in  another  the  akin  was  so  tightly 

tched  over  the  encl  of  the  bone  that  it  threatened  to  slough.      In  2 

es  reduction  failed  (without  operation),  and  in  5  it  was  difficult,  and 

was  at  last  effected  by  a  rectangular  dorsal  flexion  of  the  plialanx  and 

lireot  impulsion  downward  as  in  backward  dislocation  of  the  thumb. 

Treatment.     If  the  dislocation  is  incomplete  retlnetion  may  be  easily 

eted  by  moderate  traction  followed  by  flexion,  but  in  the  complete 
"es  it  is  certainly  more  prudent  to  act  as  in  t)ic  similar  dislocations 

the  thumb  in  order  more  surely  to  avoid  the  interposition  of  the 
lerior  portion  of  the  capsnle, 

FoHWABD  Dislocations. 

The  cause,  except  in  an  incomplete  case  observed  by  Malgaigne, 
IS  always  been  notable  violence  received  upon  the  finger,  usually  in  a 
ll,  but  the  mode  of  production  is  not  clear.  Malgaigne's  patient  was 
-  shoemaker  and  caused  the  dislocation  by  turning  in  his  hand  the 
loe  upon  which  he  was  at  work. 

The  symptoms  arc  the  presence  of  the  base  of  the  phalanx  iu  the 
palm  and  tne  projection  of  the  head  of  the  metacarpal  bone  at  the 
back  of  the  hand.  The  finger  is  i-xtcnded  or  slightly  flexed,  and 
appears  usually  to  be  deviated  to  one  or  the  other  side,  sometimes  very 
markedly,  with  displacement  of  the  extensor  tendons  toward  the  same 
side.  Reduotiou  lia-s  been  effected  by  traction  and  ooaptative  pressure. 
Possibly  flexion  would  be  eflicieot  in  the  more  difficult  cases,  as  io  the 
similar  dislocations  of  the  thumb. 

Dislocations  of  the  Middle  Phalanges. 

These  dislocations  may  be  forward,  backward,  or  lateral. 
Backward. 

The  usual  cause  is  a  fall  upon  the  palmar  surface  of  the  extended 
finger,  which  produces  the  dislocation  by  hyperextension  of  the  phalanx 
and  sometimes  ruptures  the  skin  over  the  front  of  the.  joint.  The 
phalanx  may  remain  hyperexteuded  upon  the  proximal  one,  even  to  a 
right  angle,  or  may  be  lowered  so  that  its  axis  is  larallel  to  that  of  the 
other.  The  diagnosis  is  readily  made  by  examination  of  the  relations 
of  the  l>ones,  and  ordinarily  reduction  is  easily  made  by  direct  impul- 
sion of  the  hyperexteuded  phalanx  or  by  traction  and  flexion.  The 
anterior  portion  of  the  cajisule  resembles  that  of  the  metacarpo- pha- 
langeal joints  in  being  thick  and  rigid,  and  it  is  quite  possible,  there- 
fore, that  it  may  become  interposed  as  abo\'e  described  and  make 
reduction  difficult  or  impossible,  as  in  a  case  treated  by  Polaillon'  in 
which  all  measures  faile<l.     It  seems  advisable,  therefore,  that  the  first 

I  Polaillon:  Loc.cU.,p.  IH. 
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trial  should  be  of  direct  impulsion  upon  the  hyperextended  phalanx, 
and,  this  failing,  the  phalanx,  still  extended,  should  be  pressed  bodily 
toward  the  side  on  which  the  flexor  tendons  may  be  displaced  and  then 
rotated  so  as  to  carry  the  tendons  forward  past  the  head  of  the  other 
l)lia]anx. 

Forward. 

These  may  be  complete  or  incomplete,  according  to  the  extent  to 
which  tlie  base  of  the  middle  phalanx  is  displaced  upward  along  the 
palmar  aspect  of  the  proximal  one.  The  symptoms  are  the  well- 
marked  prominence  of  the  head  of  the  first  phalanx  on  the  back,  and 
the  less  marked  projection  of  the  base  of  the  second  phalanx  on  the 
palmar  surface  when  it  is  extended.  With  the  displacement  upward 
may  be  associated  some  lateral  displacement  or  a  lateral  deviation  of 
the  axis  of  the  second  phalanx. 

Reduction  is  easily  made  by  traction  and  coaptative  pressure,  but  in 
an  old  case  treated  by  Hamilton  the  effort  had  failed,  and  in  one  treated 
by  Thorens  the  aid  of  anaesthesia  was  necessary. 

Lateral. 

Of  these  but  few  cases  have  been  reported;  Polaillon  could  collect 
only  eight,  of  which  the  dislocation  was  to  the  inner  side  in  seven,  and 
to  the  outer  side  in  one.  In  a  case  quoted  by  him  from  Ch^dan  the 
middle  phalanges  of  the  last  three  fingers  were  simultaneously  dislo- 
cated toward  the  inner  side,  forming  almost  a  right  angle  with  the  side 
of  the  first  phalanx.  Duplay,^  who  saw  a  case,  says  '*  the  dislocated 
phalanx  is  markedly  deviated  inward  so  as  to  form  almost  a  right  angle 
and  to  cross  the  course  of  the  adjoining  finger.  At  the  apex  of  the 
angle  the  lower  end  of  the  first  phalanx  can  be  felt;  the  dislocated 
phalanx  projects  on  its  inner  side." 

In  Rollet's  case  of  dislocation  to  the  outer  side  the  base  of  the  second 
phalanx  of  the  ring  finger  projected  upon  the  outer  side  of  the  first 
])halanx;  the  second  phalanx  was  somewhat  inclined  inward,  and  the 
distal  phalanx  was  slightly  flexed.  The  shortening  was  about  two- 
thirds  of  a  centimetre. 

In  two  of  the  eight  cases  the  dislocation  was  compound,  but  the 
])aticnts  recovered  without  anchylosis. 

Reduction  was  easily  effected  in  every  case  by  traction  and  coaptation. 

Dislocations  of  the  Distal  Phalanges. 

Those  dislocations  may  be  backward,  forward,  or  lateral,  the  former 
being  by  far  the  most  frequent;  forward  dislocations  have,  I  believe, 
been  encountered  only  in  the  thumb. 

Backward. 

Backward  dislocation  of  the  distal  phalanx  is  commonly  caused  by 
a  fall  or  blow  upon  the  end  of  the  outstretched  finger.  The  disloca- 
tion may  be  complete  or  incomplete,  simple  or  compound,  and  it  may 
be  directly  backward  or  backward  and  to  one  side. 

1  Duplay :  Pathologie  Exterae,  toI.  ill.  p.  832. 

44 


690  DISLOCATIONS. 

The  anterior  ligament  is  torn  away  from  one  or  the  other  boDe,  in 
the  thumb  usually  from  the  proximal  phalanx,  in  the  fingers  from  the 
distal  one.  The  lateral  ligaments  remain  intact,  unless  the  dislocation 
is  to  one  side  as  well  as  backward.  The  flexor  tendon  xnaj  be  torn 
away  from  its  attachment,  or  it  may  be  displaced  to  one  side. 

Reduction  is  usually  easy,  but  may  be  made  difficult  by  interposition 
of  the  anterior  portion  of  the  capsule  when  this  accompanies  the  distal 
phalanx  or  by  the  tension  of  the  displaced  tendon.     In  several  com- 

Sound  cases  of  the  thumb  the  obstacle  created  by  the  tendon  was  clearly 
emonstrated  and  was  overcome  by  drawing  the  tendon  aside  with  a 
blunt  hook  or  dividing  it. 

The  phalanx  may  be  hyperextended,  or  straight,  or  flexed  across  the 
end  of  the  proximal  one.  The  coexistence  of  a  wound  on  the  palmar 
surface  of  tlie  joint  is  frequent,  thirty-two  times  in  fifty-five  cases  col- 
lected by  Polaillon,  and  has  led  to  very  serious  consequences,  anchy- 
losis, gangrene,  suppuration  extending  to  the  forearm,  tetanus. 

Although  onlinarily  of  easy  reduction,  yet  in  one-quarter  of  Polail- 
Ion's  cases  reduction  failed.  As  his  list  is  made  up  largely  of  reported 
cases  it  undoubtedly  contains  an  exceptionally  large  proportion  of  diffi- 
cult and  complicated  ones,  but  still  the  number  oi  failures,  thirteen,  is 
laree  enough  to  indicate  that  reduction  may  often  require  much  care 
and  skill.  The  principles  controlling  it  are  the  same  as  in  the  back- 
ward dislocations  of  tne  other  joints,  and  although  simple  traction 
has  often  sufficed  it  is  prudent  to  refrain  from  it  and  to  reduce  by 
direct  impulsion  of  the  hyperextended  phalanx,  especially  at  the 
thumb.  In  one  case  Hamilton  divided  the  lateral  ligaments  subcuta- 
neously. 

Forward. 

These  dislocations  have  been  observed  only  at  the  thumb,  and  in  a 
large  proportion  of  the  reported  cases  they  have  been  made  compound 
by  a  wound  on  the  palmar  surface.  The  cause,  in  the  few  reported 
cases,  has  been  a  blow  upon  the  end  of  the  phalanx  by  which  it  was 
forcibly  hyperextended.  In  some  cases  the  phalanx  remained  in  this 
position,  its  dorsal  surface  resting  against  the  articular  face  of  the 
proximal  phalanx,  and  its  base  projecting  on  the  palmar  surface;  in 
other  cases  the  phalanx  was  slightly  flexed,  and  its  base  displaced 
upward  alon^  the  anterior  surface  of  the  proximal  one. 

Reduction  has  usually  been  easy  by  traction  or  direct  pressure. 

LxVTKRAL. 

These  dislocations,  of  which  only  four  or  iive  have  boen  reported, 
have  been  caused  by  falls,  by  a  kick,  and  by  violently  shaking  the 
hand  while  graspinj^  it  by  the  end  of  the  linger.  The  phalanx  may 
preserve  its  parallel  ism  with  the  other,  being  simply  displaced  upward 
along  its  side,  or  it  may  form  a  lateral  angle  with  it,  its  base  resting 
against  the  side  of  the  other.  In  Gogue's  case,  quoted  by  Malgaigne, 
there  was  a  transverse  wound  fifteen  millimetres  long  through  which 
the  head  of  the  middle  phalanx  protruded.  In  Dug^s^s  case  reduction 
was  not  attempted;  in  the  others  it  was  easy. 


CHAPTER    L. 

DISLOCATIONS  OF  THE  PELVIS.    DISLOCATIONS  OF  THE 

COCCYX. 

The  union  of  the  two  innominate  bones  at  the  symphysis  pubis  is 
by  a  solid  fibro-cartilaginous  band,  and  without  an  articular  cavity, 
and  the  rupture  of  this  band,  or  its  separation  from  one  or  the  other 
bone,  belongs  more  properly  among  fractures  than  among  dislocations. 
Between  the  articular  surfaces  of  the  ilium  and  sacrum  there  is  usually 
an  articular  cavity,  but  it  is  often  more  or  less  obliterated  by  fibrous 
union  between  the  opposed  cartilaginous  surfaces.  Pure  separations 
at  these  points  without  fracture  are  rare,  and,  except  at  the  pubic  sym- 
phyis,  hardly  to  be  diagnosticated  with  certainty  during  life.  The 
reader  is,  therefore,  referred  for  most  that  pertains  to  the  subject  to  the 
chapter  upon  fractures  of  the  pelvis. 

IVlalgaigne  described  the  lesions  as  dislocations,  and  most  writers  have 
followed  his  example.     His  classification  is  as  follows  : 

Dislocations  of  the  pubic  symphysis. 

Dislocations  of  the  sacro-iliac  symphysis. 

Dislocations  of  these  two  symphyses,  or  of  the  ilium. 

Dislocations  of  the  two  sacro-iliac  symphyses,  or  of  the  sacrum. 

Dislocations  of  the  three  symphyses,  or  of  the  three  bones  simulta- 
neously. 

Dislocations  of  the  coccyx. 

Of  these,  only  the  last  is,  strictly  speaking,  to  be  deemed  a  disloca- 
tion. 

Dislocations  of  the  Ooccyx. 

The  systematic  descriptions  of  dislocations  of  the  coccyx  which  are 
given  by  the  earlier  writers  were  called  in  question  by  those  of  the  first 
half  of  tlie  present  century,  some  of  whom,  especially  Boyer,  went  so 
far  as  to  deny  that  the  lesion  had  ever  occurred.  Malgaigne,  however, 
collected  six  cases  of  dislocation  forward,  and  described  a  backward 
form  on  the  authority  of  Lauverjat.  To  these  six  may  be  added  four 
that  have  been  since  reported,  Roeser,*  Bonnefont,^  two  cases,  and 
Moiiret,^  the  first  of  which  is  an  example  of  a  variety,  lateral  disloca- 
tion, that  has  not  heretofore  been  described.  It  must  further  be  said 
that  many  cases  have  been  encountered  and  reported  in  which  a  group 
of  symptoms  identical  with  those  observed  in  cases  reported  as  dislo- 
cations, and  following  similar  accidents,  falls,  blows  upon  the  anal 
region,  has  been  presented,  and  the  conclusion  seems  to  be  unavoid- 
able, either  that  dislocations  or  fractures  of  the  coccyx  are  much  more 

1  Koeser :  Froriep's  Notizen.  1857.  vol.  ii.  No.  10.    Abstract  in  Brit,  and  For.  Med.  Chlr.  Rev.,  1857, 
vol.  XX.  p.  411. 
-  BonnefoMt :  Union  M(klicale.  1859,  vol.  I.  p.  136. 
•"•  Mouret :  Rec.  de  Mem.  de  M6d.  Cbir.  et  Pnarm.  militaires,  1859,  vol.  i.  p.  350. 
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frequent  than  the  namber  of  reported  cases  indicates,  or  that  the  prom- 
inent symptoms  which  accompany  the  recognized  cases,  the  exoessive 
pain,  disability,  and  general  nervous  disturbance,  are  due  to  somethiDg 
else  than  the  displacement  of  the  bone.  Against  the  latter  alternative 
may  be  urged  the  immediate  relief  and  prompt  recovery  which  have 
followed  the  reduction  of  the  displacement.     Six  cases  in  which  the 

Seneral  symptoms  were  similar  to  those  of  dislocation,  but  in  which  no 
isplacement  was  recognizable,  are  reported  by  Warren,^  and  Mouret^s 
case  may  perhaps  be  classed  with  them. 

Of  eight  of  the  above  cases  in  which  the  sex  is  noted,  six  were 
women,  and  two  men;  all  were  adults;  and  the  obscure  injury  jost 
referred  to,  in  which  the  symptoms  are  the  same,  except  that  do  dia- 
placement  is  recognizable,  is  also  much  more  frequent  in  women  thm 
m  men. 

Dislocations  Forward. 

The  usual  cause  is  violence  received  upon  the  region  of  the  cocc^ 
in  a  fall  upon  the  buttocks  or  astride  a  bar,  or  by  the  breaking  of  a 
chamber  upon  which  the  patient  was  sitting.  The  two  men,  Ravaton, 
Mouret,  were  injured  while  on  horseback,  one  of  them  suddenly  in 
jumping  a  ditch,  the  other  without  special  cause  or  incident,  the  pain 
coming  on  gradually,  and  increasing  for  twenty-four  hours,  and  then 
suddenly  becoming  very  severe  after  a  slight  change  of  position,  with 
a  sensation  of  something  slipping  in  the  rectum. 

The  pain  at  the  moment  of  the  accident  is  so  severe  as  sometimes  to 
cause  the  patient  to  faint;  there  is  pain  in  defecation,  and  frequent  calls 
to  urinate.  The  pain  nidiates  down  the  thighs,  and  sometimes  over 
the  trunk,  head,  and  arms;  the  patient  is  unable  to  sit  up,  and  the 
slightest  movement  may  greatly  increase  the  suffering.  Coughing  and 
sneezing  and  sometimes  even  every  act  of  inspiration  increase  the  local 
pain.  If  the  condition  remains  unrelieved  (Turner,  a  week;  Ravaton, 
seventeen  days;  Bonnefont,  a  month)  the  general  health  suffers  seri- 
ously, the  patient  becomes  feverish,  and  the  mind  dulled. 

External  examination  may  show  an  ecehymosis  and  swelling  over 
the  situation  of  the  coccyx  and  a  displacement  of  this  bone  forward; 
the  finger  introduced  into  the  rectum  recognizes  an  angular  displace- 
ment of  the  coccyx,  in  which  its  point  is  directed  forward,  and  which 
is  sometimes  so  great  that  the  bone  stands  almost  at  right  angles  to  its 
normal  position,  and  presses  the  posterior  wall  of  the  rectum  sharply 
forward. 

If  now  the  finger  is  hooked  over  the  projecting  end  of  the  coccyx 
it  can  be  readily  drawn  back  into  place,  and  the  reduction  is  followed 
by  immediate,  instantaneous  relief  of  all  the  symptoms.  A  marked 
tendency  to  recurrence  usually  exists  and  may  make  it  necessary  to 
repeat  the  reduction  several  times.  In  one  of  Bonnefont's  cases  a  gum 
catheter  with  a  stylet  was  bent  into  the  shape  of  a  hook  and  so  placed  in 
the  anus  that  by  traction  upon  the  projecting  portion  the  bone  could  be 
kept  in  place.  In  Turner's  case  the  cure  was  less  complete;  the  coccyx 

1  Warren  :  Surgical  Observations,  Boston,  1867,  p.  593. 
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preserved  an  abnormal  mobility  for  many  years,  and  the  patient  was 
obliged  to  facilitate  defecation  by  introducing  her  finger  into  the  anus. 

Dislocation  Backward. 

Dislocation  backward  is  lightly  mentioned  by  some  writers  as  a  not 
infrequent  accident  during  parturition.  Malgaigne  quoted  Lauverjat 
as  follows  :  '^  The  considerable  deviation  backward  of  this  bone  some- 
times causes  its  dislocation.  I  have  seen  one  case.  The  patient  suf- 
fered astonishingly,  and  could  not  sit;  I  reduced  the  coccyx  and  she 
was  immediately  cured. '^ 

Lateral  Dislocation. 

Of  this  only  one  case,  Roeser,  has  been  reported.  The  patient,  a 
large,  corpulent  woman,  thirty-six  years  old,  fell  astride  the  back  of  a 
chair.  She  at  once  suffered  severe  pain  in  the  coccygeal  region,  much 
aggravated  by  attempts  to  sit,  but  she  was  able  to  go  about  for  some 
hours.  At  last  the  pain  became  so  severe  that  she  took  to  her  bed, 
w  hen  she  found  she  could  neither  move  nor  turn.  When  seen  the  next 
day  there  was  so  much  immobility  and  stiffness  of  the  body  as  to  sug- 
gest tetanus.  Besides  the  severe  pain  in  the  coccygeal  region  she  com- 
plained of  a  painful,  tense,  dragging  sensation,  extending  up  toward 
the  nape,  and  along  the  arms  to  the  fingers,  which  felt  numb.  She 
could  not  bear  to  make  the  slightest  movement.  The  head  was  con- 
fused, and  the  intellect  somewhat  clouded.  No  unnatural  sensation  in 
the  lower  limbs;  urine  and  feces  were  passed  naturally. 

A  small  swelling  was  felt  on  the  left  side  of  the  fissure  of  the  but- 
tocks, which  proved  to  be  the  coccyx  torn  away  from  the  sacrum,  and 
carried  toward  the  left  ischium.  The  end  of  the  sacrum  from  which 
it  had  been  displaced  could  be  plainly  felt.  The  finger  in  the  rectum 
showed  the  exact  nature  of  the  displacement  still  better,  and  when  firm 
pressure  was  made  downward  and  to  the  right  against  the  displaced 
bone,  it  suddenly  resumed  its  normal  position.  The  patient  declared 
she  immediately  felt  quite  another  being,  the  confusion  of  the  head  and 
painful  sensation  along  the  spine  and  arms  disappearing.  At  the  end 
of  the  fifth  day  no  inconvenience  beyond  a  slight  burning  pain  near 
the  sacrum  remained. 

The  severity  of  the  symptoms  in  all  these  forms  appears  to  be  due 
to  a  special  sensitiveness  of  the  region  which,  as  has  been  said,  is  mani- 
fested by  similar  symptoms  associated  with  no  traumatism  or  local 
change,  or,  as  in  a  case  of  my  own,  only  with  a  dry  arthritis  of  the 
joint.  The  removal  of  the  coccyx  in  the  non-traumatic  cases  (coccy- 
godynia)  gives  great  relief. 


CHAPTER    LI. 

DISLOCATIONS  OF  THE  HIP. 

ANATOMY.    OLASSniOATION.    BAOKWABD  DISL00ATIOH8. 

Anatomy.  The  bony  constituents  of  the  hip-joint  are  the  aoetabulum, 
or  cotyloid  cavity  of  the  os  innominatum,  and  the  globular  head  of  the 
femur.  The  former  is  an  almost  hemispherical  cavity,  situated  at  the 
junction  of  the  ilium,  ischium,  and  pubis,  and  formed  by  the  projection 
from  their  outer  surface  of  a  strong  bony  rim,  which  is  especially  thick 
and  prominent  behind  and  above,  and  is  lacking  below  for  nearly  an  iudi 
at  the  point  where  the  cavity  adjoins  the  foramen  ovale,  the  cotyloid 
notch.  The  depth  of  the  cavity  is  increased  by  a  fibro-cartilaginous  rim 
set  upon  its  edge,  the  labrum  cartilagineum,  or  cotyloid  ligament,  which 
crosses  the  cotyloid  notch,  and  is  there  termed  the  transverse  ligament. 
The  centre  of  the  cavity  lies  in  a  line  drawn  from  the  anterior  superior 
spine  of  the  ilium  to  the  lowest  or  most  anterior  part  of  the  tuberosity 
of  the  ischium.  The  wall  of  the  cavity  is  thin  at  its  centre  and  lower 
part,  and  is  elsewhere  very  thick  and  strong.  Its  growth  takes  place 
at  the  junction  of  the  three  bones  which  combine  to  form  it,  this  junc- 
tion being  marked  during  the  period  of  growth  by  a  thin  layer  of  con- 
jugal cartilage  having  the  shape  of  an  inverted  Y. 

The  head  of  the  femur  is  rather  more  than  half  of  a  sphere,  having 
a  radius  of  about  an  inch,  and  is  so  placed  upon  the  neck  that  rather 
more  than  half  of  its  cartilage-covered  surface  is  in  front  and  above 
(in  the  upright  position)  and  rather  less  than  half  is  behind  and  below. 
At  a  point  a  little  below  that  at  which  a  jirolongation  of  the  long  axis 
of  the  neck  would  touch  its  surface  is  a  depression,  within  which  the 
upper  end  of  the  ligameutum  teres  is  attached. 

The  neck  is  directed  inward,  upward,  and  slightly  backward  from 
its  junction  with  the  shaft,  the  angle  which  it  makes  with  the  long  axis 
of  the  latter  being  about  130  degrees.  The  great  trochanter,  continu- 
ous with  the  outer  surface  of  the  shaft,  overlaps  the  neck  above  and 
behind,  its  highest  part  being  situated  posteriorly  and  curved  inward; 
the  ]>ortion  which  is  most  external  and  most  nearly  subcutaneous  is 
about  an  inch  below  the  up])er  margin. 

The  aipsule  is  attached  above  along  tlie  entire  periphery  of  the  coty- 
loid cavity,  just  outside  the  free  marjjcin  of  the  labrum  cartilagineum, 
and  below  to  the  femur  at  or  near  tlie  jun(;tion  of  the  neck  and  shaft, 
extending  in  front  to  the  intcr-trochantcric  line,  above  nearly  to  the 
root  of  the  great  trochanter  in  tlie  digital  fossa,  behind  to  the  neck 
itself  a  little  short  of  its  outer  limit,  and  below  to  the  upper  part  of 
the  lesser  trochanter.  It  is  composed  of  fibres  arranged  longitudinally 
and  circularly,  and  varies  greatly  in  strength  and  thickness  at  different 
points.     Those  portions  which  are  especially  thickened  by  multiplica- 
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tion  of  the  longitudinal  fibres  are  known  as  accessory  ligaments;  of 
tliGse  tlie  strongest  and  most  important  is  the  one  situated  in  the  ante- 
rior part  of  the  capsule,  and  known  as  the  ilio-femoral  ligament,  or  the 
ligament  of  Bertin,  or  Bigelow's  Y-ligament  (Fig,  300).  This  arises 
from  the  anterior  inferior  spine 

of  the  ilium,  and  from  the  sur-  Fio,  boo, 

face  of  the  bone  immediately  be- 
hind it  and  above  the  edge  of  the 
acetabulum,  and  its  Hbres  passing 
downward  diverge  to  form  two 
strong  bands,  of  which  the  inner 

fiassea  almost  vertically  to  the 
ower  part  of  the  anterior  inter- 
trochanteric line,  and  the  outer 
to  the  upper  part  of  the  same 
line.  The  ligament  is  about  one- 
fotirth  of  an  inch  thick  at  its 
thickest  part,  and  is  very  strong, 
|)erha[>s  the  strongest  in  the 
body,  and  will  sustain  without 
rupture  a  strain  of  from  250  to 
750  pounds  (Bigelow).  Its  inner 
portion  is  especially  concerned  in 
limiting  extension  of  the  limb; 
its  outer  portion  in  limiting  ever- 
sion. 

The  other  thickened  portions 
of  the  capsule  are  those  known 
as  tlie  pubo-femoral  and  ischio- 
femoral ligaments;  the  former 
arises  from  the  anterior  and  in- 
ferior portion  of  the  acetabular 
margin  and  the  pubis  as  far 
inwaitl  as  the  pectineal  eminence,  and  extends  in  the  anterior  and 
lower  part  of  the  capsule  to  its  insertion  above  the  small  trochanter. 
The  isohio- femoral  ligament  is  a  strong  band  of  fibres  on  the  outer  and 
posterior  j>ortion  of  the  capsule,  arising  from  the  groove  on  the  ischium 
below  the  acetabulum.  The  pubo-femoral  ligament  limits  abduction; 
tiic  ischio-femoral  limits  inversion.  On  each  side  of  the  pubo-femoral 
band  the  capsule  is  very  thin;  outside  and  behind  the  Y-ligameot  the 
capsule  is  very  strong,  limiting  addu-jtion  and  inward  rotation  (Bige- 
low). 

The  joint  is  thickly  covered  in  by  muscles,  of  which  it  is  desirable 
here  tn  mention  only  one,  the  obturator  internus,  which  plays  an  impor- 
tant part  in  the  backward  dislocations.  This  muscle,  arising  from  the 
inner  surface  of  the  obturator  foramen  and  the  surface  of  bone  between 
it  and  the  great  sacro-sciatic  notch,  passes  outward  through  the  small 
sacro-sciatic  notch,  turns  sharply  forward,  and  is  inserted  upon  the 
front  part  of  the  inner  surface  of  the  great  trochanter  in  coniunction 
with  the  two  gemelli  which  arise  respectively  from  the  spine  and  tuber- 


)r  Y-tlgameat.    (Bigelow.) 
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oeity  of  the  ischium.     Above  it  is  the  pyriformiSy  below  it  the  quad- 
ratus  femoris. 

The  centre  of  the  head  of  the  femur  lies  about  two  inches  diieotlj 
below  the  anterior  inferior  spine  of  the  ilium,  and  at  about  the  aame 
distance  downward  and  outward  from  the  centre  of,  and  in  a  direction 
at  right  angles  to,  a  line  drawn  from  the  anterior  superior  spine  of  the 
ilium  to  the  spine  of  the  pubis.  When  the  bones  are  normal  and  in 
place,  and  the  limb  is  partly  flexed,  a  line  drawn  across  the  outer  aspect 
of  the  thigh  from  the  anterior  superior  spine  of  the  ilium  to  the  lowest 
part  of  the  tuberosity  of  the  ischium  will  cross  the  upper  part  of  the 
great  trochanter.  This  is  known  as  N^laton^s,  or  the  ischio-iliac  line; 
its  relations  to  the  trochanter  have  great  diagnostic  importance.  In 
the  child,  according  to  Hueter,  the  trochanter  is  brought  somewhat 
higher  by  the  relative  shortness  of  the  neck  of  the  femur. 

Extension  and  abduction  are  checked  in  the  living  by  the  ligaments 
of  the  joint,  flexion  and  adduction  by  the  muscles  or  by  the  contact  of 
the  limb  with  the  abdomen  in  flexion.  The  range  of  abduction  and 
adduction  is  further  modified  by  the  position  of  the  limb  as  regards  its 
flexion  and  its  rotation  about  the  long  axis. 

The  position  of  the  limb  in  which  dislocation  of  the  hip  most  fre- 

auently  occurs  is  that  of  flexion,  adduction,  and  inward  rotation,  and 
le  dislocation  which  then  occurs  is  usually  one  of  the  backward  forms, 
although  after  the  head  of  the  bone  has  left  the  socket  abduction  and 
outward  rotation  of  the  limb  may  lodge  it  in  the  obturator  foramen. 
In  this  position  the  posterior  and  inferior  portion  of  the  capsule  is  put 
upon  the  stretch  ana  ruptured.  By  outward  rotation  and  abduction  the 
head  may  be  forced  out  at  the  lower  and  inner  part  of  the  capsule  below 
the  pubo-femoral  ligament,  toward  the  obturator  foramen ;  in  each  case 
a  new  centre  is  found  for  the  exaggerated  movement  in  the  more  or 
less  direct  contact  between  the  neck  of  the  femur  and  the  margin  of 
the  acetabulum  or  in  the  tension  of  jjart  of  the  Y-ligament.  The  force 
which  produces  the  dislocation,  therefore,  almost  always  acts  indirectly, 
eitlier  by  moving  the  limb  upon  the  fixed  trunk  or  by  moving  the 
trunk  upon  the  fixed  limb.  In  the  great  majority  of  cases  the 
Y-ligament  remains  untoru,  and  by  the  restraint  which  it  exerts  upon 
the  movements  of  the  displaced  femur  it  determines  in  a  large  measure 
the  character  of  the  secondary  displacement,  the  attitude  in  which  the 
limb  comes  to  rest,  and  the  manipulations  by  which  the  dislocation  can 
be  reduced.  This  influence  is  so  great  that  Rigelow  based  upon  it  the 
distinction  which  he  made  between  **  regular'*  and  *^  irregular"  dis- 
locations, the  former  including  those  cases  in  which  the  ligament 
remained  untorn  and  the  attitude  of  the  limb  was  in  consequence  char- 
acteristic; the  latter  those  in  which  the  ligament  was  more  or  less  torn 
and  the  attitude  and  displacement  variable.  The  distinction  has  some- 
times an  imporhmt  bearing  upon  the  treatment  and  deserves  to  be 
preserved. 

Statistics.  The  tables  in  Chai)ter  XXVI  I.  show  that  the  percentages 
of  dislocation  of  the  hi]),  compared  with  all  dislocations,  vary  from 
1.25  to  2  per  cent.     Agnew^  says  that  of  912  dislocations  admitted  to 

1  Apnew  :  Surgery,  vol.  ii.  p.  89. 
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the  Pennsylvania  Hospital  89  (9.75  per  cent.)  were  of  the  hip.  Of 
Kronlein^s  8  cases  4  were  in  patients  not  more  than  ten  years  old,  and 
of  Prahl's*  41  cases  12  were  of  the  same  age,  8  were  between  eleven 
and  twenty,  and  11  were  between  twenty-one  and  thirty  years  old. 
This  preponderance  in  youth  is,  however,  not  found  in  Agnew's  list  or 
in  the  41  cases  collected  by  Malgaigne  or  the  84  cases  collected  by 
Hamilton.     The  latter  were  divided  as  follows  : 

Under  15  years 15 

15    to  30     *^  32 

30     **  45     "  29 

45     **  60     *^  7 

60     '^  85     ^*  1 

Agnew's  89  cases  are  thus  divided  : 

15  to  25  vears 39 

25  "  35  '  **  26 

;i5  "  45     **  12 

45  '*  55     *'  6 

55  **  65     *'  5 

65  *^  75     *'  1 

Although  the  numbers  are  larger  in  Hamilton's  collection  than  in 
PrahPs,  yet,  as  the  latter  are  the  integral  statistics  of  a  single  hospital 
and  dispensary,  I  think  its  percentages  are  more  likely  to  represent  the 
actual  proportions  than  those  of  a  collection  of  published  cases  are. 
I  do  not  know  how  to  account  for  the  absence  from  Agnew's  list  of 
patients  under  fifteen  years  of  age. 

The  earliest  age  at  which  a  dislocation  has  been  reported  is  six 
months;-  it  was  a  dislocation  upon  the  obturator  foramen,  and  was 
caused  by  the  fall  of  a  chair  in  which  the  child  was  tied.  In  the 
report  by  W.  A.  Johnson,*  of  a  clinical  lecture  by  Prof.  Gross,  it  is 
said,  *^  upward  of  six  years  ago  this  child,  M.  S.,  aged  seven  years,  had 
a  fall/'  and  received  a  dorsal  dislocation  of  the  hip.  The  note  is 
entitled  ^*  Dislocation  of  the  hip-joint  in  a  child  six  months  of  age." 
Bartels^  reported  a  dorsal  dislocation  at  eleven  months  caused  by  the 
effort  made  to  put  on  a  shoe.  Several  others  have  been  reported 
between  the  ages  of  eighteen  months  and  five  years. 

The  oldest  patient  is  one  reported  by  Kennedy,*  a  woman,  aged 
ninety-one  years  and  five  months,  who  received  a  dorsal  dislocation  of 
the  right  hip  by  a  fall,  while  walking  across  a  smooth  floor;  it  was 
reduced  on  the  twelfth  day  by  manipulation,  and  two  days  later  the 
patient  died.  The  autopsy  verified  the  diagnosis.  The  next  oldest 
patient,  eighty-six  years,  was  also  a  woman,*  and  the  next  a  man 
eighty-one  years  old,  whose  dislocation  was  suprapubic  and  was  veri- 
fied by  autopsy  four  years  later;  the  neck  of  the  bone  was  broken  by 
an  attempt  to  reduce  while  the  injury  was  recent;  the  case  was  reported 
by  Verneuil.^ 

1  Prahl :  Inaug.  DIs.,  Centbl.  fUr  Chlr.,  1881,  p.  67. 

2  Powdrell :  lancet,  1868.  vol.  1.  p.  617. 

•<  Johnson :  Philadelphia  Medical  Times.  1876-7,  vol.  yii.  p.  5. 

*  Bartels :  Arch.  fUr  kiln.  Chir  ,  1874.  vol.  xvi.  p.  650. 

^  Kennedy :  Cincinnati  Lancet  and  Clinic,  1878,  vol.  1.  p.  256. 

«  Gauthler :  Quoted  bv  Malgaigne,  loc.  cit..  p.  805. 

7  Veraeuil :  Boll,  de  la  Soc.  de  Cbir.,  1865.  vol.  vi.  p.  495. 
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The  injury  is  much  more  common  in  males  tlian  in  females;  of 
AgneVs  89, 1 1  were  women;  of  116  cases  collected  by  HamiltoDy  104 
were  males. 

Concerning  the  relative  frequency  of  the  different  varieties  it  can  be 
said  that  those  in  which  the  head  of  the  femur  is  foand  resting  npon 
the  lower  part  of  the  ilium  behind  the  outer  posterior  half  of  ue  ace- 
tabulum, the  so-called  ^'  iliac  "  dislocation,  to  preserve  for  the  moment 
the  old  classification,  or  still  lower  down  on  the  upper  part  of  the 
ischium,  '^  ischiatic"  dislocations,  are  much  more  frequent  than  those 
in  which  it  rests  in  front  or  on  the  inner  side  of  the  acetabulam,  the 
suprapubic  and  obturator  dislocations.  The  dislocations  upon  the  dor- 
sum of  the  ilium  are  generally  thought,  on  clinical  evidence,  to  be 
more  frequent  than  the  ischiatic,  but  a  comparison  of  tlie  cases  exam- 
ined after  death  does  not  corroborate  this  view;  Maleaigne  collected 
10  autopsies  of  ischiatic  dislocations,  and  only  6  of  tue  iliac,  one  of 
these  being  primarily  ischiatic,  and  Lossen/  taking  only  cases  reported 
since  1855,  found  19  ischiatic  and  only  5  iliac.  Probably  Malgaigne's 
supposition  is  correct  that  many  ischiatic  cases  observed  clinically  are 
thought  to  be  iliac;  indeed,  it  will  further  appear  that  in  many  ^^  iliac" 
dislocations  the  head  of  the  femur  has  primarily  passed  downward  and 
backward,  and  that  its  presence  upon  the  dorsum  of  the  ilium  is  due 
to  a  secondary  displacement  upwaid.  Roser  goes  so  far  as  to  claim 
that  the  iliac  dislocations,  in  wnich  the  head  of  the  femur  has  left  the 
cotyloid  cavity  by  its  upper  posterior  portion,  are  the  rarest  of  all  the 
principal  forms.  Of  the  two  anterior  forms  the  obturator  seems  to  be 
more  frequent  than  the  suprapubic,  but  the  reported  cases  are  too  few 
to  justify  a  positive  assertion. 

Simultaneous  dislocation  of  both  hips  has  been  reported  in  about  thirty 
cases  (see  Chapter  LI  1 1.). 

Oompound  dislocations  are  very  rare,  as  might  be  expected  from  the 
thickness  of  tbe  soft  parts  whieli  everywhere  cover  in  the  joint.  The 
recorded  cases  are  those  of  Walker,-  Rransby  Cooper,'  Macouchy,* 
Moxou,^  a  German  military  surgeon,®  Taylor/  AVoodward,^  Langmaid 
and  Cabot,  reported  by  Perkins,^  and  Cheever.^''  In  the  first  case  the 
patient  fell  under  a  wagon,  the  wheel  ])assing  over  the  back  of  his 
pelvis  and  ri^j^ht  thigh;  the  head  of  the  femur  was  forced  "  forward 
upon  the  groin"  and  through  the  skin,  lieduetion;  suppuration; 
death  in  three  weeks.  The  second  is  not  spoken  of  by  Coo{>er  as  a 
com})onnd  dislocation,  but  the  history  indicates  that  it  probably  was 
one;  the  ])atient,  a  lad  seventeen  years  old,  was  run  over  by  a  wagon, 
the  wheel  passing  across  the  hack  of  his  tliigli  and  producing  a  dislo- 
cation forward  and  inward,  the  head  of  the  femur  lying  to  the  inner 
side  of  the  great  vessels.    A  ratlier  large  lacerated  wound  was  situated 

1  Ijosson  :  Deutsche  Chinirpie,  Lief.  f»o,  p.  30. 
-  Walker:  <2uote(l  by  Cooper,  loc.  cit.,  p.  '<u. 

3  CooiKJr:  I^)C.  cit.,  p.  7(). 

4  M*icoiichy :  Dublin  Hospitftl  Gazette,  1"^72,  vol.  i.  p.  21. 
^  Moxon  :  Medical  Times  aiul  (iazetto.  1872,  vol.  1.  p.  W. 
•J  (k.*ntmlblatt  filr  Chirurffie,  IHSO.  p.  r»Ol. 

^  Taylor:  Lancet.  1881.  vol.  1.  p.  782. 

s  Woojlwanl :  B'Mon  MefHc^il  and  Surt:ical  Journal,  1883,  vol.  cvill.  p.  129. 
^  Perkins:  Ibid.,  October  Ifi.  18'K).  p.  'MVL 
1"  Cbeever  :  Ibid  ,  May  28,  IS'Jl,  p.  52  J. 
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just  below  Poiipart^s  ligament,  a  little  to  the  ianer  side  of  its  centre. 
Profuse  suppuration  followed,  and  the  patient  died  on  the  twentieth 
day. 

Macouchy's  patient  was  a  boy  fourteen  years  old,  who  fell  from  a 
mast  to  the  deck,  a  distance  of  sixty  feet,  and  received,  in  addition  to 
the  dislocation,  a  fracture  of  the  base  of  the  skull.  When  seen,  he 
was  sitting  on  the  deck  with  the  head  of  the  femur  appearing  between 
his  legs,  through  his  pilot-cloth  trousers,  as  if  protruded  from  his  anus. 
The  head,  neck,  and  great  trochanter  protruded  through  the  integu- 
ments covering  the  posterior  third  of  the  ischium,  the  head  of  the  bone 
resting  on  the  posterior  part  of  the  tuberosity  of  the  ischium  of  the 
opposite  side.  The  head  was  sawn  off,  and  the  shaft  replaced.  The 
patient  died  two  days  later. 

Moxon's  patient,  a  railway  porter,  was  injured  by  a  moving  train 
and  died  shortly  afterward  in  Guy's  Hospital.  The  position  of  the 
limb  was  that  of  dislocation  on  the  dorsum  ilii.  There  was  a  large 
irregular  rent  in  the  skin  corresponding  to  the  junction  of  the  left 
sacro-sciatic  ligament  with  the  tuber  ischii.  On  passing  three  or  four 
fingers  into  the  hole  a  way  was  found  through  a  pulp  of  torn  muscles 
and  bloodclot,  till  the  fingers  rested  on  the  naked  head  of  the  thigh 
bone.  The  gluteal  muscles  were  much  torn  up  and  infiltrated  with 
blood.  The  head  of  the  thigh  bone  lay  half  an  inch  outside  the  great 
sciatic  nerve,  free  under  the  remains  of  the  glutei.  It  had  escaped 
through  the  muscles  immediately  around  the  joint  by  passing  between 
the  quadratus  femoris  and  obturator  internus.  A  portion  of  the  head 
of  the  bone  remained  in  the  socket,  attached  by  the  round  ligament. 

TJie  fifth  case  was  that  of  an  artilleryman  who  fell  in  front  of  the 
gun;  his  left  leg  was  bent  back  so  that  the  heel  lay  against  the  back 
of  tlie  shoulder,  and  the  head  of  the  femur  projected  through  the  fold 
of  the  groin.  There  was  profuse  bleeding  from  the  femoral  vein. 
Deatli  iu  twenty-four  hours. 

Taylor* s  patient  was  a  lad  seventeen  years  old,  who  was  overthrown 
by  a  falling  tree  and  received  a  dislocation  into  the  obturator  foramen 
together  with  an  irregular  wound  nearly  two  inches  long  in  the 
perineum  through  which  the  head  of  the  femur  could  be  distinctly 
felt.  Most  of  the  muscles  had  been  separated  from  the  descending 
ramus  of  the  pubis  and  the  ascending  ramus  of  the  ischium.  Reduc- 
tion was  made  with  some  difficulty,  and  the  limb  immobilized  on  a  long 
side  splint.  The  wound  healed  promptly,  and  at  the  end  of  nine  weeks 
the  splint  was  removed,  but  on  the  next  day  inflammatory  symptoms 
appeared  on  the  side  of  the  hip,  and  an  abscess  formed  and  was 
opened.  Eight  months  later  Taylor  met  the  patient  riding  on  horse- 
back. 

Woodward's  patient,  a  boy  twelve  years  old,  was  caught  under  a 
freif]^lit  car  and  rolled  over  and  over,  receiving  several  fractures  in 
addition  to  the  dislocation.  The  wound  was  a  slit  about  two  inches 
long  on  the  inner  side  of  the  thigh  two  and  a  half  inches  below  the 
angle  of  the  pubes.  The  head  of  the  femur,  together  with  the  great 
trochanter  entirely  stripped  of  its  muscles,  projected  completely  through 
the  opening  for  about  four  inches  and  lay  across  the  scrotum.    Its  point 
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of  exit  was  just  anterior  to  the  adductor  loagus.  No  fracture  of  the 
"lur  or  pelvis  was  detected,  and  the  great  vessels  were  uninjured. 

B  patieDt  died  iu  five  hours,  and  after  death  reduction  couid  not  be 
made. 

Langmaid's  patient  was  a  girl  eight  years  old  who  had  been  run 
over  by  a  heavy  wagon.  The  wound  extended  from  a  point  one  inch 
above  and  withia  the  anterior  superior  spine  across  the  groin  to  the 
inner  aide  of  the  thigh,  the  head  of  the  femur  presenting  in  it  near  its 
centre,  "The  muscles  directly  under  the  wound  were  severed,  the 
adductor  longua  completely,  the  pectineus,  paoas,  and  gracilis  partially." 
Considerable  hemorrhage;  the  femoral  vessels  were  "  outside  and 
beneath  the  neck  of  the  femur,"  Reduction,  The  wound  suppu- 
rated, but  the  child  recoveral  with  complete  anchylosis. 

Cheever's  patient,  a  man  fifty  years  old,  was  thrown  down  by  the 

li  of  a  heavy  case;  tlie  head  of  the  femur  protruded  through  a  wound 
ID  the  groin  below  the  outer  part  of  Poupart'a  ligament,  The  head 
was  excised;  patient  died  on  the  third  day.  The  autopsy  showed  the 
femoral  vessels  to  be  intact.  Death  was  apparently  due  to  associate*! 
injuries,  shock,  and  extensive  fat  embolism  of  the  lungs. 

The  gravity  of  the  condition,  7  deaths  in  9  cases,  is  largely  due  to 
associated  injuries  and  shock,  6  deaths;  in  the  remaining  4  the  wound 
suppurated  after  reduction,  and  2  of  tbemdied.  The  urgent  question 
is  whether  or  not  to  excise  the  head  of  the  femur  in  order  to  diminish 
the  danger  if  suppuration  should  follow.  In  fresh,  uninfected  cases 
I  should  think  it  unnecessary  if  ample  drainage  was  provided. 

Classification.  The  classifications"  adnpteil  by  the  earlier  writers  were 
necessarily  faulty  uud  Jtficicut  becausi,'  of  tlie  lack  of  recorded  experi- 
ence and  post-mortem  examinations.  That  of  Hippocrates,  containing 
four  principal  forms,  outward,  inward,  forward,  and  backward,  was 
employed,  according  to  Malgaigne,  until  the  seventeenth  or  eighteenth 
century,  although  the  terms  do  not  seem  always  to  have  been  applied 
in  the  same  sense.  Petit,  in  the  eighteenth  century,  made  two  main 
groups,  inward  and  outward,  each  with  two  subdivisions,  the  four 
being  upward  and  inward,  downward  and  inward,  upward  and  oat- 
ward,  and  downward  and  outward,  but  he  thought  it  impossible  that 
the  latter  form  could  occur.  Verduc,  about  the  same  time  or  a  little 
earlier,  sought  to  establish  a  elassiticatiou  based  upon  the  place  at  which 
the  head  of  the  femur  ciime  to  rest,  and  in  this  he  was  supported  by 
Duverney  and  Bertrandi,  aud  thus  arose  the  terms  dielocation  upon  the 
ilium,  upon  the  iackium,  upon  (he  pubea,  into  the  foramen  ovale.  Sir 
Astley  Cooper  gave  us  dislocalions  upvxird,  oy  on  Ihe  dorsum  ilil,  doien- 
VKirJ,  or  into  tlie  foramen  ovale,  backward,  or  into  the  iachiatic  notch,  and 
dislocation  on  Ihe  puhes ;  and  Gerdy  followed  with  suprapubic,  sub- 
pubic, iliac,  aacTo-nciaiic,  and  ischtatic,  the  latter  being  directly  down- 
ward. 

Malgaigne  was  the  first  to  bring  to  the  subject  the  results  of  careful 
study  of  many  pathological  specimens;  he  showed  that  in  the  back- 
ward dislocations  the  head  of  the  femur  did  not  go  so  far  as  the  ana- 
tomical terms  used  in  Cooper's  classification,  for  example,  would 
jidicate,  but  that,  on  the  contrary,  it  usually  remained  so  near  the 
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cotyloid  cavity  that  it  partly  overlapped  it,  *  incomplete"  disloca- 
tions, as  he  called  them,  and  he  proposed  a  classification  in  four  groups, 
of  which  the  first  two  were  the  same  as  Petit's,  though  the  names  are 
different,  as  follows: 

Dislocations  backward      I  ^^^^^>  complete,  incomplete. 
iJisiocations  backwara      ^  igchiatic,  complete,  incomplete. 

Dislocations  forward         {  j^hTo-pubic. 
Dislocations  upward  supracotyloid. 

Dislocations  downward     {  '"^erC. 

The  names  ilio-pubic  and  ischio-pubic  were  taken  from  those  of  cor- 
responding depressions  on  the  margin  of  the  cotyloid  cavity  along 
which  the  head  of  the  femur  was  thought  to  pass,  and,  acting  on  the 
.same  plan,  N^laton  gave  the  name  ilio-ischiatic  to  all  the  backward 
dislocations,  which  Malgaigne  preferred  to  divide  into  two  groups. 

In  Germany  Roser  and  Busch  adhered  to  the  method  of  classifica- 
tion according  to  the  direction  taken  by  the  head  of  the  femur;  later, 
Albert  made  three  groups:  backward^  forward  and  upward,  and  for- 
ward  and  downward,  and  Konig  and  Lessen  four:  backward  (iliac  and 
lHchiatic)y  forward  (suprapubic  and  infra  pubic),  supracotyloid,  infra- 
cotyloid. 

In  England  Sir  Astley  Cooper's  classification  has  been  quite  closely 
adhered  to,  although  some  surgeons  (Erichsen)  place  the  backward 
dislocations,  those  **  upon  the  dorsum  ilii"  and  **  into  the  sciatic 
notch,''  in  one  group  and  call  them  '^  dislocations  backward  and 
upward." 

In  America  Hamilton  used  Cooper^ s  classification;  and  Agnew  does 
the  same,  although  he  groups  the  iliac  and  ischiatic  together  as  vari- 
eties of  a  single  form  ^*  upward  and  backward." 

Bigelow,*  to  whose  researches  and  writings  so  much  of  the  recent 
advance  in  the  knowledge  of  the  subject  and  in  the  treatment  of  the 
injury  is  due,  made  a  classification  of  seven  regular  and  principal 
forms,  which  he  based  not  merely  upon  the  direction  in  which  the  bone 
had  been  dislocated  or  the  point  at  which  it  came  to  rest,  but  also  upon 
the  integrity  of  the  Y-ligament  or  the  rupture  of  its  outer  branch,  and 
the  changes  in  the  attitude  of  the  limb  which  arise  from  such  rupture. 
Such  a  classification  was  open  to  the  objection  that  it  gave  equal  rank 
to  forms  which  were  only  variations  of  others,  and  a  few  years  later  he 
modified  it"  by  grouping  all  under  four  heads  and  by  suppressing  the 
distinction  between  the  ^'  dorsal  "  and  the  ^^  dorsal  below  the  tendon," 
w  hich  latter  name  he  had  previously  given  to  the  lower  of  the  two 
dorsal  varieties,  the  ^^dislocation  into  the  sciatic  notch"  of  Cooper. 
His  new  classification,  then,  was  the  following : 

External  to  the  socket;  comprising  the  dorsal  and  the  dorsal  with 
oversion. 

Internal  to  the  socket;  on  the  perineum,  tlie  thyroid  foramen,  and 
the  pubes. 

1  Bigelow :  The  Hip.  a  Bigelow  :  Lancet,  1878,  vol.  i.  p.  8»4. 
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Below  the  socket;  dislocation  toward  the  tuberosity  of  the  ischium. 

Above  the  socket;  the  subspinous,  the  supraspinous,  and  the  anterior 
oblique. 

This  also  was  open  to  the  serious  objection  that  varieties  which  were 
alike  in  tlieir  mode  of  production,  in  the  point  at  which  the  head  of 
the  femur  left  the  socket,  in  the  direction  it  afterward  took,  and  in 
treatment  were  placed  in  different  main  divisions,  and  be,  therefore, 
went  further  and  presented  in  the  same  paper  the  following  classifica- 
tion which  he  recommended  as  a  sufficient  ^^  practical  grouping." 

Dorsal,  comprising  the  dislocation  on  the  tuberosity  of  the  ischium, 
the  dorsal,  the  everted  dorsal,  the  anterior  oblique,  and  the  supra- 
spinous. 

Thyroid  J  comprising  that  in  the  perineum  and  that  on  the  thyroid 
foramen. 

Pubic,  comprising  the  pubic  and  the  subspinous. 

Turning  now  to  the  results  of  the  examination  of  specimens  and  of 
experiments  upon  the  cadaver,  it  appears  that  in  the  more  frequent 
forms  the  head  of  the  femur  passes  over  the  outer,  posterior,  margin 
of  the  cotyloid  cavity,  usuallv  at  or  below  its  honzontal  diameter, 
while  the  limb  is  flexed,  adducted,  and  rotated  inward;  then  by 
the  sinking  of  the  knee  the  femur  turns  upon  its  attachment  to  the 
Y-ligament  as  a  centre,  and  the  head  rises  to  a  higher  level  along  the 
outer  surface  of  the  acetabulum  or  further  backwara  on  the  flat  surface 
of  the  ilium  in  front  of,  and  seldom  higher  than  the  apex  of,  the  great 
sciatic  notch.  It  is  to  be  borne  in  mind  that  this  apex  is  not  very 
much  above  the  level  of  the  highest  part  of  the  cotyloid  margin.  In 
this  movement  the  head  of  the  femur  frequently  passes  behind  the 
untorn  tendon  of  the  obturator  internus,  leaving  that  tendon  between 
itself  and  the  acetabulum.  Or,  if  it  crosses  the  margin  of  the  coty- 
loid cavity  at  or  above  its  horizontal  diameter,  it  may  tear  the  obturator 
internus  and  pyriformis  or  pass  between  these  muscles  and  come  to 
rest  at  the  same  point  as  before.  The  former  is  the  dislocation 
*'  below  the  tendon,"  the  latter  the  ^^  dorsal "  or  the  dislocation 
'^  upon  the  dorsum  ilii,'^  as  these  terms  were  orginially  used,  but  the 
distinction  is  one  which  cannot  often  be  made  clinically.  The  impor- 
tant difference  between  them  is  in  the  situation  of  the  rent  in  the  cap- 
sule, which  is  higher  in  the  latter  than  in  the  former,  and  will  probably 
permit  reduction  by  traction  downward. 

Exccj)tionally,  if,  after  the  dislocation  has  occurred,  the  knee  is  still 
further  lowered  and  the  limb  abducted  and  rotated  outward,  the  outer 
branch  of  the  Y-ligament  ruptures  and  the  head  of  the  femur  passes 
forwanl  along  the  ilium  toward  its  anterior  inferior  spine  or  the  inter- 
val between  the  two  spines,  the  ^*  everted  dorsal''  of  Bigelow,  the 
*'  supraspinous  ''  or  j)art  of  tlie  '^  supnicotyloid  "  of  others.  The  atti- 
tude of  the  limb  in  this  is  very  different  from  tliat  of  the  common  back- 
ward dislocation  of  whicli  this  is  a  variety  by  secondary  displacement. 

But  the  head  of  the  femur  mav  not  only  come  to  rest  directlv  above 
the  cotyloid  cavity  by  a  secondary  displacement  forward  and  inward; 
it  may  also  reach  nearly  the  same  ]K)int  by  a  secondary  displacement 
outward  and  backward  from  a  primary  dislocation  forward  upon  the 
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pubis.  The  distinction  between  the  two  is  radical,  for  in  the  former 
the  root  of  the  Y-ligament  lies  on  the  inner  side  of  the  head,  which 
must  be  returned  to  its  socket  by  passing  backward  behind  the  ace- 
tabulum; and  in  the  latter  the  Y-ligament  lies  to  its  outer  side  and 
the  head  must  be  returned  along  the  front  or  inner  side  of  the  acetab- 
ulum. There  is  still  a  third  way  in  which  the  head  may  be  placed 
above  the  acetabulum,  although  at  a  somewhat  lower  level,  and  that  is 
by  direct  displacement  upward,  with  rupture  of  the  upper  part  of  the 
capsule  and  of  the  Y-ligament,  but  this  is  extremely  rare. 

The  dislocations  forward  (or  inward)  and  upward  and  inward  and 
downward  offer  no  difficulties  in  classification ;  each  has  its  character- 
istic symptoms,  although  the  perineal  variety  of  the  latter  is  somewhat 
sharply  distinguished  from  the  obturator  or  thyroid  variety  by  the 
greater  flexion  and  abduction  of  the  limb.  Bigelow  thinks  the  supra- 
pubic can  be  produced  by  a  secondary  displacement  upward  after  the 
head  has  escaped  at  the  lower  part  of  the  capsule  during  flexion  of  the 
limb,  in  a  similar  manner  and  by  the  same  mechanism  (lowering  of  the 
knee)  as  a  secondary  ^^  iliac"  dislocation  is  produced  from  a  primary 
^^  ischiatic  "  one.  In  short,  he  thinks  {Lancet,  1878)  that  in  most  cases 
the  head  of  the  femur  escapes  over  the  lower  margin  of  the  acetabulum 
and  then  passes  upward  as  the  limb  is  lowered,  and  either  behind  or 
in  front  of  the  acetabulum  according  as  the  limb  is  adducted  or 
abducted,  and  upon  this  theory  he  bases  a  simple  rule  of  treatment 
applicable  to  botn  anterior  and  posterior  dislocations,  namely,  flex  the 
limb  at  a  right  angle  to  bring  the  head  below  the  socket,  and  then  lift 
it  into  place. 

Finally,  the  head  may  be  displaced  downward  upon  the  adjoining 
branch  of  the  ischium,  and  rest  there  (subcoty loid) ;  the  position  is  one 
from  which  the  head  can  be  easily  displaced,  either  backward  or  for- 
ward, and  the  dislocation  thereby  transformed  into  a  dorsal  or  obtura- 
tor one. 

The  distinction  between  the  two  backward  forms,  upon  the  dorsum 
ilii  and  toward  the  sciatic  notch,  which  has  already  been  abandoned  by 
eminent  surgeons  (Bigelow,  Erichsen,  Albert),  does  not  appear  to  de- 
serve to  be  retained,  except,  perhaps,  to  establish  corresponding  vari- 
eties in  the  group,  and  the  anterior  oblique,  everted  dorsal,  and  supra- 
s})inous  clearly  belong  in  the  same  class  by  their  mode  of  production 
and  treatment.  The  class  of  supracotyloid  dislocations,  made  by  some 
writers  to  contain  the  two  last  mentioned,  the  rare  dislocations  directly 
upward,  and  some  of  the  suprapubic,  will  be  limited  to  those  in  which 
the  head  appears  to  have  moved  directly  upward.  The  corresponding 
class  and  term  of  ^^  subcotyloid''  must  be  retained  for  the  rare  dislo- 
cations downward  *'  upon  the  tuberosity  of  the  ischium.^' 

The  terms  upward  and  downward  must  not  be  taken  too  literally. 
They  appear  to  have  been  rather  carelessly  used  at  first  without  strict 
regard  to  the  normal  position  of  the  pelvis.  When  the  body  is  upright, 
the  upper  border  of  the  symphysis  pubis  lies  a  little  below  the  level 
of  the  centre  of  the  cotyloid  cavity,  and  the  tuberosity  of  the  ischium 
lies  not  directly  below  this  cavity,  but  below  and  behind.  The  classi- 
fication, then,  which  will  here  be  used  is  as  follows : 
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Dislocations  backward 


dorsal,  comprising  the  ''iliac"  and  " inehiatie,'* 

or  those  "  upon  the  dorsam  ilii "  and  *'  into 

the  ischiatic  notch  "  of  the  writers, 
everted  dorsal,  comprising  the  anterior  obliqae^ 

''supraspinous/'   and   some  of  the   "anpni- 

cotyloid." 


Dislocations  downward      f  obturator, 
and  inward  1.  perineal. 

Dislocations  forward  I  .„„„„„«„      ILnK'S*^*^' 

and  upward  |  -P^P""-      [f^^,^^ 

Dislocations  directly  upward  (supracotyloid  or  subspinous). 
Dislocations  downward  on  the  tuberosity  of  the  ischium. 

As  iu  the  classification  of  dislocations  of  the  shoulder,  the  names 
of  the  principal  groups  indicate  the  direction  of  the  primary  displace- 
ment and^  consequently,  the  position  of  the  rent  in  the  capsule,  and 
the  names  of  the  varieties  show  either  the  place  at  which  the  head  of 
the  femur  comes  to  rest  or  the  special  symptomatic  feature  which 
marks  the  variety. 

Backward  DislocationB. 

1.  Dorsal. 

2.  Everted  dorsal. 

In  this  class  of  dislocations  the  head  of  the  femur  in  leaving  the 
cotyloid  cavity  passes  over  its  posterior  margin  at  a  higher  or  lower 
point  while  the  limb  is  flexed,  adducted,  and  rotated  inward.  In  the 
great  majority  of  cases  the  limb  preserves  this  attitude,  and  the  head 
rests  not  far  from  and  behind,  or  behind  and  above,  the  margin  of  the 
acetabulum,  between  it  and  the  great  sciatic  notch,  or  it  may  Tie  a  little 
higher  upon  the  concave  surfacxi  of  the  ilium;  these  constitute  the 
dorsal  variety,  and  include  the  ^Mliac^^  and  *' ischiatic^'  of  other 
writers.  In  other  cases  external  rotation  of  the  limb  takes  place  with 
or  without  abduction  and  extension;  in  the  latter  case  the  limb  crosses 
the  opposite  thigh  and  the  toes  are  everted,  the  liead  of  the  femur  lies 
above  the  socket,  and  the  lower  part  of  the  neck  corresponds  to  the 
upper  and  ])osterior  margin  of  the  acetabulum,  the  anterior  oblique 
variety;  in  the  former  ease  (with  abduction  and  extension)  the  outer 
branch  of  the  Y-ligamcnt  is  ruptured,  the  head  of  the  femur  lies  above 
the  socket,  and  the  everted  limb  lies  panillel  to  its  fellow,  or  slightly 
abducted — the  everted  dorsal  variety.  The  class  includes  all  the  back- 
ward  disloaitions  of  other  authors,  and  most  of  those  that  have  some- 
times been  grouped  under  the  term  ^'  supracotyloid." 

1.  DoRSAi.  Dislocations. 

In  these  dislocations,  which  are  by  far  the  most  common  of  all 
dislocations  of  the  hip,  the  head  of  the  femur  lies  behind  and  above 
the  cotyloid  cavity,  either  close  to  and  overlapping  its  edge  (Mal- 
gaigne's  'incomplete"  form)  or  further  away  upon  the  ilium.  It 
may  pass  below  the  obturator  internus  and  rise  behind  it,  or  between 
it  and  the  pyriformis,  or  above  the  latter,  or  both  muscles  may  be  com- 
pletely torn  across.     The  group,  therefore,  includes  the  dislocations 
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^^  upon  the  dorsum  ilii^'  and  those  'Mnto  the  ischiatic  notch  ^'  of 
Cooper,  or  the  *^  dorsal  *'  and  the  *^  dorsal  below  the  tendon  ^'  of  Bige- 
low's  first  classification,  or  the  ^*  iliac '^  and  '^  ischiatic  ^^  of  others. 

Causes.  Dorsal  dislocations  are  commonly  caused  by  violence  that 
approximates  the  knee  and  the  pelvis  while  the  thigh  is  flexed,  adducted, 
and  rotated  inward,  as  in  a  fall  from  a  height,  or  in  the  fall  of  a  heavy 
body  upon  the  back  of  the  patient  while  he  is  stooping  forward.  Less 
frequently  but  little  or  no  violence  acts  to  cause  tne  overriding  of  the 
femur  upon  the  pelvis,  and  the  dislocation  is  produced  mainly  or  solely 
by  flexion,  adduction,  and  inward  rotation,  one  of  the  three  movements 
being  exaggerated.  Thus,  in  a  case  reported  by  Moffat,*  the  patient 
was  drawing  a  railway  carriage  along  the  track;  he  fell  forward  and 
rolled  upon  his  back  outside  the  rail  to  escape  the  car,  but,  as  it  passed, 
the  end  of  the  footboard  caught  his  leg  and  bent  it  upon  and  across 
his  belly  (flexion  and  adduction).  The  car  had  to  be  raised  with  a 
jack-screw  to  free  him,  and  when  released  he  was  lying  upon  his  back 
with  the  limb  in  the  position  described.  When  examined  at  the  hos- 
pital, the  thigh  was  slightly  flexed  and  rotated  inward,  the  toes  over- 
lapping those  of  the  other  foot. 

In  a  case  reported  by  Dupuytren,  exaggerated  adduction  appears  to 
have  been  the  chief  factor.  A  delicate  man,  twenty-one  years  old, 
was  thrown,  while  wrestling,  upon  his  left  side,  and  in  the  fall  the  left 
thigh  was  forcibly  carried  across  the  front  of  the  other  by  contact  of 
the  side  of  the  knee  with  the  ground.  In  a  case  observed  by  Mal- 
gaigne,  and  in  another  quoted  by  him  from  Mercier,  exaggerated 
inward  rotation  appeared  to  be  the  principal  cause;  both  patients  were 
women  who  slipped  and  twisted  the  foot  inward  while  walking. 

A  case,  exceptional  not  only  by  its  mode  of  production  but  also  by 
the  age  of  the  patient,  was  reported  by  Bartels  and  has  been  referred 
to  above.  The  patient  was  a  child  eleven  months  old,  and  the  dislo- 
cation was  caused  by  the  effort  of  a  shoemaker  to  put  on  its  shoe  while 
it  was  sitting  on  its  nurse's  knee. 

In  two  cases  in  which  the  head  was  split  into  two  pieces,  one  of 
which  remained  in  the  socket  attached  to  the  ligamentum  teres,  it  is 
evident  that  the  flexion,  adduction,  and  rotation  were  not  carried  far 
enough  to  turn  the  head  out  of  the  socket,  and  the  dislocation,  strictly 
speaking,  was  a  complication  of  a  fracture  of  the  head  produced  by 
violent  ])ressure  of  the  inner  segment  against  the  outer  and  upper 
margin  of  the  cavity;  in  like  manner  the  dislocation  may  be  facilitated 
by  the  breaking  off  of  a  considerable  portion  of  the  acetabular  ring. 
There  is  reason  to  think  that  some  dislocations  are  produced  in  this 
manner  by  violence  acting  directly  upon  the  upper  part  of  the  thigh, 
as  in  the  passage  across  it  of  the  wheel  of  a  heavy  wagon. 

It  is  by  no  means  uncommon  for  a  dorsal  dislocation  to  be  produced 
by  the  transformation  of  one  downward  and  inward  (obturator)  during 
manipulations  made  to  effect  reduction,  the  head  passing  below  and 
behind  the  acetabulum  during  flexion  and  adduction  of  the  limb,  and, 
in  like  manner,  a  dorsal  may  be  transformed  into  an  obturator  dislo- 
cation. 

1  Momit :  Lancet.  1878,  Yol.  11.  p.  251. 
46 
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Oocaaionally  dorsal  dislocation  takes  place  gradually  while  the 
patieot  IB  confiaed  to  bed  by  illoess,  especially  by  acate  artionlar  Amt- 
tnatiam  and  the  infectious  or  eruptive  fevers.  These  "  apontaneoua" 
dtslocatioos  are  considered  in  Chapter  LIII. 

Pathology.  The  oondition  of  the  capsule  and  of  the  musclea  aboat 
the  joint  and  the  position  of  the  head  of  the  femar  have  been  clearly 
shown  by  direct  examination  of  a  considerable  number  of  speoiineDB 
of  recent  dislocation,  and  by  old  ones,  and  by  experiment  upon  tbe 
oadaver.  Among  the  autopsies  of  fresh  dislocations  recently  reported 
may  be  mentioned  those  by  Moxon,'  MacCormac,'  Adams,*  Morris,* 
Lee,'  Humphry'  three  casesj  Rutherford,'  and  Stimson.' 

The  capsule  is  torn  always  in  its  lower  posterior  part,  and  usaally 
also  in  its  under  part,  but  tbe  rent  varies  greatly  in  extent  and  shape. 
Frequently  it  lies  about  midway  between  the  upper  and  lower  poetenor 
insertions  of  the  capsule;  sometimes  the  capsule  is  torn  away  from  Hoe 
femur,  and,  rarely,  away  from  the  acetabulum. 

In  Morris's  and  Lee's  oases  the  conditions  were  exceptional;  in  the 

former  (Fig.  301)  "  the  capsule  was  ruptured  on  its  lower  and  inner 

side,  and  was  clearly  peeled  up  from  off  the  back  of  tbe  neck  of  the 

femur  as  far  as  the  digital  fossa.      The  rent 

Flo.  301.  commenced   below  the  pectineo-femoral  band, 

midway  between  the  acetabulum  and  the  femur, 

and  ran  (1)  outward  and  backward  to  the  nec-k 

of  the  latter,  which  it  reached  just  above  and 

behind  the  smuU   trochanter,  and  (2)   inward 

and   backward  across  the  &in  portion  of  tbe 

,  _       .,   ,  y.        capsule  toward  the  acetabulum,  which  it  nearly 

''if^'jr  reached  a  little  behind  the  ischial  border  of  the 

cotyloid  notch.     It  thus   formed  two  sides  of 

Mome'i  (MB  of  dormi  fiiai*  a  large  Opening  which  was  made  quadrilateral 

S:,«':^-,«°r:?h:  ™Mn  t.  '^^  f^™  ^y  the  detachment  of  the  flap  from  the 
aucUa  CO  saov  tbe  rent  In  tbe   .       .        .^.        ^  ,  ittt^-'* 

oapsuie.  back    of    tiie   femoral  neck.        iLvidently  tbe 

head  had  escaped  downward. 

In  Lee's  case  the  capsule  was  "  freely  liicerated  all  around,  a  small 
portion  remaining  attached  to  the  femur  in  front  and  behind."  This 
was,  therefore,  an  "  irregular"  dislocation,  and  to  the  extensive  lacera- 
tion of  the  capsule  corresponded  a  variation  in  the  symptoms  which 
fully  corroborates  Bigelow'w  views;  the  report  says:  "Two  of  the 
main  signs  of  dislocation  were  absent,  namely,  the  advanced  positioa 
of  the  knee  with  the  foot  resting  upon  the  opposite  one,  and  marked 
shortening,"  The  head  of  the  femur  was  below  the  pyriformis  muscle 
and  immediately  behind  the  acetabulum. 

The  preservation  of  the  anterior  portion  of  the  capsule,  the  ilio- 
femoral ligament,  is  constant,  as  has  been  said,  in  the  cases  which 

1  Moion  :  UeOlral  Times  anrl  Oazetie,  1K72,  vol.  t.  ]>.  96. 

:  MftcCormac^  St.  Tbomaa'e  UoKpIUil  KeporlB,  Wl\,  vol.  li.  p.  14a. 

•  AilHinii :  Tranmetions  of  the  Psihologfcal  Society  nf  London,  IsTO,  Tol.  ixl.  p.  SOSl 

•  MoiTln:  Medlco-Cblniiyloal  TiBiiHacuons.  1KTT.  vol.  Ii.  p.  161. 
'  !.«  :  St.  GenrKu'*  IlmiiTial  Reiorti,  1S7S-74,  vol.  vil,  p.  169, 

•  Uumphiy :  Lancet.  Itiw.  vol.  Ii.  p.  iDll. 

'  llutherfon! :  Glumtow  Medlcnl  Joumftl.  Miiy.  I8"9. 

•  Sllinson :  New  Voik  Medical  Journal.  Aunuit  10, 1W9,  p.  163. 
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Bigelow  terms  "  regular,"  those  whicli  are  marked  by  the  common 
anQ  characteristic  symptoms  of  the  dislocation,  and,  as  he  also  pointed 
ont,  the  strong  portion  of  the  capsule  at  its  upi>erand  posterior  part  is 
also  usually  untornand  opposes  the  ascent  of  the  head  upon  the  ilium. 

The  ligameutum  teres  is  usually  torn  from  its  attachment  to  the 
femur,  but  sometimes  is  ruptured. 

Of  the  muscles,  the  quadratus  femoris  is  usually  completely  torn 
across,  but  sometimes  (Humphry's  third  case)  is  intact;  the  gemelli 
commonly  are  torn,  but  the  obturator  iuternus  which  is  si>  closely  asso- 
ciated with  tbem  frequently  escapes  or  is  only  partly  lacerated,  prob- 
ably Itecausc  of  its  greater  length.  The  pynformis  and  obturator 
externus  are  sometimes  torn  partly  or  entirely  across;  the  glutei 
usually  escape  injury  entirely  or  are  only  slightly  lacerated. 

The  head  of  the  femur  may  lie  close  to  tie  mai^n  of  the  acetabu- 
lum, even  overlapping  the  cavity,  or  it  may  be  displaced  to  a  variable 
distance  backward  or  backward  and  upward.  The  lowest  point  at 
which  its  centre  rests  is  the  base  of  the  spine  of  the  ischium  (Adams' 
and  Quain')  overlapping  both  sciatic  uotcnes;  and  the  highest,  except 
perhaps  in  exceptional  cases,  appears  to  be  opposite  the  apex  of  the 
great  sciatic  notch,  which,  in  the  recumbent  position,  is  directly  below 
the  anterior  superior  spine  of  the  ilium,  the  line  uniting  the  two  paaa- 
ing  about  an  inch  above  the  margin  of  the  cotyloid  cavity.  Fifty 
years  ago  Quain  demonstrated  by  autopsy  the  error  contained  in  the 
name  given  by  Sir  Astley  Cooper  to  the  lower  form  of  dislocation 
"into  the  sciatic  notch,"  and  formally  called  attention  to  it;  and  a 
few  years  later  Malgaigne  showed  that  the  head  of  the  bone  was  much 
less  upon  the  ilium  in  the  higher  form  than  was  supposed,  and  further 
that  in  many,  perhaps  a  majority,  o£  the  dislocations  "  upon  the  dor- 
sum ilii"  the  femur  left  the  socket  at 
its  lower  posterior  part  and  subsequently  ^'°-  ^■ 

passed  upward,  so  that  in  such  cases  the         .  •^SSitN. 

primary   dislocation   was   "  ischiatic,"       ""-""("'/mK''   'wi^ 
and  the  "iliac"  was  secondary.     This  jft     /^^^Si 

view  has  been  amply  confirmed.    In  11           jjBB|ni    '      ^-^9 
specimens    of    old    dislocations   which          Tif'^^WKIl^i 
Malgaigne  examined,   the  head  of  the          ffl''  BW^^Mi 
femur  rose  in  5  only  to  the  level  of  a          ^y  ^^BBP^^^i-'«'  at 
line  drawn  from   the  anterior  superior  Xa^SBVt'^0 

spine  of   the  ilium  to  the  apex  of  the       oti.  nolt^^%' § 
great  sciatic  notch,  in  2  it  rose  half  a  "       T  I 

centimetre    above    this    line,  in   2  one  „  , „     .  ,     ,„. ,.  „  ^.,„.  .„. 

,         ',     ,_  ,      DiuocvnoD  below  and  Iben  bflblnd  uia 

ceutiuietre,  m  1  one  ana  a  naif  centi-         above  me  obmntor  mieniiu. 
metres,  and  in  1  two  centimetres.   There 

is  no  reason  to  suppose  that  in  old  dislocations  the  head  is  at  a  lower 
level  than  in  recent  ones,  indeed  it  is  probably  somewhat  higher. 

When  the  head  of  the  femur  leaves  the  socket  at  its  lower  part  it 
jiasses  usually  below  the  obturator  inleraus  and  then  rises  behind  it, 
so  that  this  muscle  is  interposed  between  it  and  the  acetabulum  (Fig. 

1  Adsnu:  Loc-dl. 

)  (tualD  :  Medlco-CbiniTclad  TniuMtlOtU,  1S18,  tol.  nil.  p.  SST. 
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Although  occasional  cases  Iiiid  been  previonely  reported,  tbe  variety 
18  not  described  by  systematic  writers  before  Bigelow,  and  was  not 
v,,eii  mentioned  by  Malgaigne,  altliough  possibly  one  or  two  of  the 
cases  classed  by  him  as  siipracotyloid  may  have  been  of  this  kind. 
In  a  paper  by  Biasing'  on  gupracotyloid  dislocations  several  ca^es  at 
this  variety  (everted  dorsal)  are  included,  logether  with  others  id  whicli 
the  head  hod  reached  nearly  the  same  position  by  passing  outward  after 
primary  dislocation  forward  an<I  upward  upon  tne  pubis,  and  a  few 
in  which  the  dislocation  was  primarily  directed  upward.  The 
grouping  has  l)een  followed  by  other  writers,  and  in  no  reported  ca^ 

Srevions  to  1 850  does  it  appear  to  have  been  rew^ized  tliat  the  head 
ad  reached  this  position  by  a  secondary  displacement  after  dislocatiua 
backward  and  upward.  Blasius'a  paper,  although  published  in  1874, 
must  be  classed  with  those  of  an  earlier  perio<l,  for  it  ia  really  the 
republication  by  his  son  in  a  graduating  thesis  of  researches  made 
some  time  earlier,  and  it  makes  no  mention  of  Bigelovv's  work.  It 
is,  in  oue  respect,  a  publication  to  be  regretted,  for  the  authorltv  of 
ts  writer  and  its  date  combine  to  further  the  acceptance  without  cxami' 
lation  of  the  grouping,  or  classification,  which  cannot  properlv  be 
accepted  in  view  of  the  important  patholt^ical  differences  httween  the 
individual  cases  of  which  it  is  made  up. 

Cases  reported  before  1850  and  quoted  as  of  this  kind  by  Bigelow 
and  as  possibly  such  in  my  first  edition,  apjwar  to  me  to  be  more  prob- 
ably dislocations  directly  upward  by  hypereslension  of  the  limh;  I 
have  recently  seen  such  a  one  the  uymptiims  of  which  closely  resem- 
bled those  quoted.     (See  Upward  Dislocations.) 

In  1850  the  possibility  of  the  production  of  this  form  by  transfor- 
mation of  a  dorsal  dislocation  was  shown  in  an  attempt  made  in  the 
New  York  Hospital  to  reduce  a  dislocation  "  into  the  sciatic  notch." 
The  case  is  reported  by  Ijente,-^  after  traction  had  been  made  and  sud- 
denly relaxed  the  thigh  was  abducted  and  rotated  outward,  and  this 
brought  the  head  of  the  femur  above  the  acetabulum,  and  below  the 
anterior  superior  spinous  process;  the  shortening  was  then  about  two 
inches;  the  limb  viTy  much  rotated  outward,  the  rotundity  of  the  hip 
greater  than  that  of  the  other,  and  the  trochanter  major  one  inch 
further  from  the  anterior  superior  spinous  process. 

Five  years  later  Van  Buren^  observed  in  the  same  hospital  a  case 
which,  so  far  as  I  know,  is  the  first  in  which  the  absence  of  inversioa 
and  marked  arlduetion  was  noted  in  a  case  recogni^.ed  as  a  dorsal  dis- 
location. The  limb  "  was  shortened  about  an  inch;  the  foot  and  ]eg 
were  slightly  everted.  This  eversion,  it  was  afterward  ascertained, 
could  be  readily  increased  by  manipulation;  but  there  was  an  evident 
obstacle  at  the  hiji  to  inveisirin  of  the  foot.  The  knee  was  slightly 
flexed,  so  that  the  width  of  the  hand  could  be  readily  passed  between 
its  jmpltteal  aspect  and  the  surface  of  the  bed.  The  obliquity  of  the 
femur  toward  its  fellow  was  very  slightly  increased.  Upon  the  front 
of  the  thigh  at  its  upper  third  a  very  manifest  concavity  or  sinking  in 

1  Blnslii«:  Arch,  fdr  kllii.  Chlr,  is:4.  vol.  xvl.  i..  an. 
'  Lenle :  N'eiT  York  .lunrnHl  of  M«llcine,  IK.W,  p.  .IN. 

■  Van  Buren :  New  York  Medical  Times.  IKoS,  vol.  v.  p.  IX,  and  reprinted  la  bl*  CoDlilbaUoDi  M 
Practical  Surgery,  i>  157. 
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was  noticeable,  the  usual  anterior  convexity  of  the  limb  being  lost. 
The  trochanter  was  about  an  inch  and  a  half  behind  and  above  its  usual 
position,  and,  during  etherization,  it  was  quite  movable  on  attempting 
rotation  of  the  limb.  Finally,  the  head  of  the  femur  could  be  felt 
obscurely  but  pretty  certainly  rotating  in  the  ischiatic  notch,  low  down, 
and  in  contact  with  its  posterior  margin.  The  anterior  convexity  of 
the  spine  at  the  loins  was  also  very  much  increased,  so  that  under  ether 
more  than  the  width  of  the  hand  could  be  passed  between  it  and  the 
surface  of  the  bed.  Thus  the  case  presented  all  the  classical  features 
of  luxation  into  the  ischiatic  notch,  and  more  than  usually  well  marked, 
with  the  exception  of  adduction  of  the  lower  end  of  the  femur  and 
inversion  of  the  foot."  After  several  failures  to  reduce  by  manipula- 
tion and  traction  downward,  reduction  was  effected  by  traction  while 
tlie  limb  was  flexed  at  right  angles  to  the  pelvis,  followed  by  abduction 
and  extension. 

In  1864  Symes*  reported  a  case,  and  suggested  for  the  variety  the 
name  of  ^^  dorsal  with  eversion."  This  was  subsequent  to  Bigelow's 
researches  but  previous  to  his  publication  of  them  except  in  his  lec- 
tures. The  limb  was  shortened  two  inches,  the  foot  extremely  everted, 
the  buttock  flattened,  and  the  head  of  the  femur  two  inches  below  the 
anterior  superior  spine  of  the  ilium.  By  flexion  of  the  limb  the  dislo- 
cation was  made  dorsal,  and  a  feature  of  special  interest  is  that  then, 
as  the  limb  lay  untouched  upon  the  table,  eversion  gradually  took  place 
under  the  influence  of  gravity,  and  the  head  returned  to  its  former 
place. 

In  1874  Kocher^  observed  a  similar  case  in  a  woman,  forty-nine 
years  old;  the  limb  was  fully  extended,  markedly  everted,  and  short- 
ened three  centimetres;  the  head  could  be  felt  below  and  to  the  outer 
side  of  the  anterior  superior  spine  of  the  ilium.  By  flexion  and  inward 
rotation  the  dislocation  became  dorsal  with  the  characteristic  symp- 
toms, and  then  by  extension  and  outward  rotation  the  original  symp- 
toms were  reproduced. 

Pathology.  In  a  case  which  I  reported  to  the  New  York  Surgical 
Society,  December,  1887,  and  January,  1888,^  the  head  could  be  dis- 
tinctly felt  below  and  rather  to  the  outer  side  of  the  anterior  superior 
spinous  process;  the  outer  branch  of  the  Y-ligament  was  ruptured  and 
the  muscles  behind  the  trochanter  extensively  lacerated.  Complete 
reduction  was  prevented  by  interposition  of  the  antero-inferior  part  of 
the  capsule. 

Van  Buren's  case,  and  a  very  similar  one  reported  by  Annandale,* 
show  that  the  head  may  lie  much  further  to  the  outer  side  and  lower. 

Bij^elow's  experiments  show  that  this  eversion  depends  upon  the 
rupture  of  the  outer  branch  of  the  Y-ligament.  The  head  of  the 
femur  escapes  at  the  back  of  the  joint  while  the  limb  is  flexed, 
adducted,  and  rotated  inward,  and  then  by  external  rotation  the  outer 
branch  is  torn;  if,  then,  the  head  remains  in  its  position  opposite  or 

1  Syraes  :  Dublin  Quarterly  Journal  of  the  Medical  Sciences,  1864,  vol.  xxxvlil.  p.  272. 

2  Kocher :  Volkmann's  Samralung  kiln.  VortrMge,  No.  88,  p.  631. 

:>  Stimson  :  New  York  Medical  Journal.  January  and  February,  1888. 
*  Annandale:  Lancet,  1876,  vol.  1.  p.  208. 
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below  the  sciatic  notch,  tlie  position  and  symptoms  are  such  as  are 
noted  in  Van  Buren's  and  Annandale's  cases,  the  flexioo  and  sliglit 
adduction  being  due  to  the  remaining  untorn  branch  of  the  ligamenl 
Tlie  change  in  the  position  of  the  head  noted  in  the  other  CEises  Bie(^- 
low  was  able  to  reproduce  experimentally  from  a  common  dorsal  ai&- 
locatioQ  by  carrying  the  limb  "  across  the  symphysis,  so  that  the  outer 
and  convex  surface  of  the  socket  shall  correspond  to  the  hollow  beiieath 
the  neck  of  the  femur.  With  some  force  the  thigh  can  now  be  everted, 
and  afterward  brought  down  across  the  upper  part  of  its  fellow." 
(This  is  the  form  to  which  he  gave  the  name  •'  anterior  oblique.") 
"If,  in  this  position,  it  is  desired  to  bring  the  limb  toward  a  perpen- 
dicular, the  outer  branch  of  the  Y-ligament  must  be  ruptured.  Thus 
liberated,  it  hangs  suspended  by  the  iuner  ligament,  and  becomes  capa- 
ble of  lateral  motion  and  of  rotation;  and  this  is  probably  the  con- 
dition under  which  supraspinous  luxation,  although  rare,  usually 
occurs, " 

Fig.  306  shows  in  the  dotted   Hues  the  head  of   the  femur   thus 
hooked  over  the  remaining  part  of  the  ligament. 


8iipra«tdiiou>  dislocation.    Wtaea  the  femur  lakes  the 
pcaltlon   Inillciiled  by  the  dotted  lino,  only  Ibe  Inucr  Anterior  obltqne  dlslooUon. 

braatttof  Iha  Y-llgBmein  remslna  mitorn.    |Biii«i«W.)  Oldnow'a  CMe. 

The  anterior  oblique  is  a  variety  which  I  feel  some  hesitation  in  pre- 
serving, because  Bigelow  appears  to  have  observed  it  only  in  experi- 
ments upon  the  cadaver,  and  to  have  known  of  only  one  recorded  ca»' 
in  which  the  attitude  resembled  that  found  in  his  experiments.  The 
specimen  in  that  case  is  represented  in  Fig.  307.     The  mode  of  pro- 

>  Oldnotr  :  Guy'i  Bespilsl  Reports,  1S36,  vol.  I  r.  ^. 
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duction  has  been  quoted  in  the  preceding  paragraph.  The  Y  ligament 
is  untorn. 

Symptoms.  The  symptoms  of  the  everted  dorsal  may  be  the  same  as 
those  of  the  common  dorsal  dislocation,  with  the  exception  that  there 
is  marked  or  slight  e version  of  the  limb  instead  of  inversion;  or,  if  the 
head  of  the  femur  has  moved  forward  above  the  anterior  inferior  spi- 
nous process,  they  may  differ  widely,  for  the  limb  is  then  shortened 
about  two  inches,  slightly  abducted,  more  or  less  everted,  and  fully 
extended.  In  my  case,  a  woman  fifty-five  years  of  age,  the  limb  was 
parallel  with  the  other  and  so  far  everted  that  the  foot  rested  on  its 
outer  border;  it  could  be  adducted  and  flexed  but  not  abducted  or  rotated 
inward.  Shorteuing  one  and  three-quarter  inches.  By  flexing  and 
adducting  the  limb  and  then  rotating  inward  the  attitude  and  appear- 
ance became  that  of  the  common  dorsal  variety.  Reduction  was  made 
by  flexing  to  a  right  angle,  rotating  inward,  and  then  lifting.  The 
dislocation  recurred  several  times.  The  patient  died  about  a  month 
after  the  accident  (associated  injuries  and  phthisis).  The  eversion  of 
the  limb  is  liable  to  lead  to  the  mistake  of  supposing  the  injury  to  be 
a  fracture  of  the  neck  of  the  femur,  especially  in  tlie  cases  in  which 
the  limb  is  also  extended.  The  greater  fixation  of  the  limb  and  the 
recognition  of  the  position  of  the  head  and  of  its  continuity  with  the 
.shaft,  as  shown  by  its  sharing  in  the  movements  communicated  to  the 
latter,  will  establish  the  diagnosis. 

The  rupture  of  the  outer  branch  of  the  Y-ligament  is  the  explana- 
tion of  the  inability  noted  in  some  of  the  cases  to  reduce  by  manipu- 
lation alone;  traction  in  the  flexed  position  is  needed  to  bring  the  head 
forward  into  the  socket;  abduction  fails  to  do  it  because  of  the  loss  of 
the  support  of  the  outer  branch  of  the  ligament. 

Treatment  of  Backward  Dislocations. 

The  method  of  reduction  so  long  in  use,  and  which  left  so  many 
dislocated  hips  unreduced,  that  in  which  it  was  sought  to  draw  the 
bone  into  place  by  traction  upon  it  with  compound  pulleys  while  the 
limb  was  almost  fully  extended,  has  at  last  been  abandoned  in  favor 
of  the  methods  of  simple  manipulation  or  of  moderate  traction  in  the 
flexed  position,  or  of  a  combination  of  the  two.  The  advantages  of 
the  flexed  position,  the  possibility  of  reducing  by  the  aid  of  moderate 
traction  when  the  thigh  is  flexed  at  a  right  angle  with  the  trunk,  were 
repeatedly  pointed  out  by  different  writers  during  the  last  century  and 
the  first  half  of  the  present  one  (see  Chapter  XXXIII.),  and  the  i>os- 
sibility  of  reducing  by  manipulation  alone  (flexion,  outward  rotation, 
and  abduction)  was  also  demonstrated,  but  neither  seems  to  have  had 
any  influence  in  modifying  the  general  practice,  although  some  sur- 
geons, notably  Prof.  Nathan  Smith  of  New  Haven,  taught  and  habit- 
ually practised  traction  with  the  limb  flexed  at  a  right  angle,  and  he 
also,  in  1831,  formulated  a  method  by  manipulation  alone. 

Despr^s,^  in  1835,  independently  formulated  the  method  by  flexion 

1  Despr^s:  Bull,  de  U  Soc.  Anatomique,  September,  1835,  p.  4. 


d  outward  rotation;  and  Keid,'  in  1851,  did  the  same,  precediog  the 

xioD  with  marked  addnction;  but  tiiey  Bssumed  that  the  principal 
ustacle  to  reduction  lay  in  the  reBiHtaDce  of  the  musriea,  and  their 
manipulations  were  designed  to  overcome  or  avoid  this. 

Bigelow'  quotes  Smith's  desoription  of  this  melhod  by  naaaipnlatioD 
from  his  Medical  and  Surgical  J/WnotVs,  edited  in  1831  by  his  son. 
Nathan  U.  Smith,  as  follows:  "The  first  effort  which  the  o{>eralor 
makes  is  to  Hex  the  leg  upon  the  thigh,  iu  order  to  make  the  le^  a  lever 
with  which  he  may  operate  on  the  thigh  bone.  The  next  tnovenient 
is  a  gentle  rotation  of  the  thigh  outward,  by  iocliniDg  the  foot  toward 
the  ground  and  rotating  the  knee  outward.  Next,  the  thi^h  is  to  be 
slightly  abducted  by  pressing  the  knee  directly  outward.  Lastly,  the 
sni^eon  freely  flexes  the  thigh  upon  the  pelvis  by  thrualiug  the  knee 
upward  toward  the  face  of  the  patient,  and  at  the  same  moment  the 
abduction  is  to  be  increased."  liigetow  adds,  "  this  covers  the  ground 
of  priority  of  invention.  It  lielonga  to  Nathan  Smith.  ...  In 
1835,  Despr(>s,  and  in  1851,  Reid,  of  Kuehester,  enunciated  the  ^&me 
views  ;  tlie  practice  was  good,  but  both  Prof.  Smith  and  Dr.  Reid  based 
the  mctho<l  upon  and  sought  its  mechanism  in  the  erroneous  theory  of 
muscular  resistance." 

After  1850  the  attention  of  sui^ons  and  anatomists  began  to  be 
directed  more  speciBcally  to  the  opposition  offered  by  the  untnrn  por- 
tions of  the  capsule  and  to  the  position  of  the  rent  in  it,  and  many 
experiments  were  made  upon  the  cadaver  to  obtain  a  more  accurate 
knowledge  of  the  matter.  Among  these  niav  be  mentioned  those  of 
Meyer,M;nnn,'  Roser,^  Bigelow,*' ifielk-/  Biisch,"  and  Tilhiux.'  Of 
these  Bigclow's  researches  were  by  f;ir  tlie  mo:-t  I'uuiplete  and  aocurulu, 
and  to  his  classical  work  must  be  referred  the  popularization  and  gen- 
eral acceptance  of  the  views  now  held  and  the  methods  of  treatment 
based  upon  them.  The  importance  of  the  anterior  portion  of  the  cap- 
sule, the  Y-liganient,  had  indeed  been  specifically  pomted  out  by  one  or 
two  earlier  writers — it  is  mentioned  in  Hyrtl's  Topographiache  Analo- 
mie,in  Meyer's  paper  in  1850,  and  by  vou  Pitha'^in  1863 — biitBigelow 
was  the  first  to  study  its  influence  in  detail,  to  show  its  constant 
action  in  all  typical  forms,  and  to  base  upon  it  methods  of  reduction 
for  the  different  forms,  and  to  him  belongs  the  credit  not  only  of 
independent  discovery  but  also  of  tlie  still  more  important  benefit 
conferred  by  impressing  the  facts  upon  the  profession  by  his  careful, 
thorough  investigations  and  his  clear  exposition  of  the  facts  and 
principles." 

It  is  now  generally  recognized  that  the  chief  obstacle  to  reduction 

1  Rel<1 :  BiiFTslo  Medlcnl  Journal.  AiiRuat,  lHat. 

1  BigeLow  -  iiSncel,  IK-M.  vol.  i.  p.  S61. 

'  H,  Meyer :  ZeiUchrtft  fur  [»t,  Med,,  1H50,  »oL,  li.  p  S.'iO. 

*  Ouun  :  Penliia,  Joiimftl  iif  Medicine,  Ita-I,  vnl.  i,  p,  U7. 

*  Koser  :  Arebiv  fdr  phys.  Heilkunde.  1»5J,  vol.  1.  p.  VI. 
^  Bieelow  :  Tbe  Hip,  1M<I.  EiperlmenU  mode  in  1X60. 
■  Mellf ;  Areli.  g.'n.  de  M.VJ ,  IKCJ. 

'  Buscli:  Arcb.  f«rklin.Chir.,l«6a.™i.ir.p.  11. 
•Tlllani:  Bull,  de  1b  Soc.  deChfr..  ISSN,  i>.  274. 

10  Von  Piiha  :  Plth«  aoil  Blltroth's  Cblruixle.  vol  iv.  pari  2,  B,  p.  101, 

»  The  claim  nfprioritT  In  Ihe  iHaooverv  of  tbe  un  plnyed  br  tbe  nnlerlor  portion  of  tbe  oiinila 
mnde  for  Pmf.  Gunn,  of  rblGHEO,  I".  I  ihlnk.  sufflcienUy  answered  by  Ftol;  Bigeloi*  In  a  letlci 
publisbed  In  tbe  Chicago  Uedlcal  EiamlDer,  January,  lisTO,  p.  '^, 
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is  created  by  the  tension  of  the  Y-ligameht  in  the  partly  extended  posi- 
tion of  the  limb,  and  that  this  is  to  be  removed  by  flexion  of  the  limb 
upon  the  trunk.  At  the  same  time  the  movement  of  flexion  brings 
the  head  of  the  femur  down  along  the  back  of  the  acetabulum  so  that 
it  lies  opposite  the  opening  in  the  capsule  if,  as  is  usually  the  case,  it 
has  left  the  socket  at  its  lower  posterior  part  and  has  risen  to  a  higher 
level  by  the  subsequent  extension  of  the  limb,  enlarging  the  rent 
upward  in  the  movement;  if,  more  rarely,  the  head  has  left  the  socket 
at  a  higher  level  while  the  limb  was  only  slightly  flexed,  this  move- 
ment of  flexion  in  reduction,  unless  carried  beyond  a  right  angle,  does 
not  place  the  head  below  the  opening,  or  at  least,  if  it  does  so,  the 
movement  enlarges  the  rent  downward  so  that  the  way  is  still  open 
for  the  return  of  the  head  to  its  place.  Another  reason  for  making 
this  movement  is  found  in  some  cases  in  the  interposition  of  the  obtu- 
rator internus  between  the  head  and  the  socket,  the  cases,  so-called,  of 
*^  dislocation  below  the  tendon''  in  which  the  head  has  secondarily 
risen  toward  the  dorsum  ilii.  During  the  movement  the  adduction 
and  internal  rotation  of  the  limb  are  preserved  or  even  somewhat 
increased  in  order  to  lift  the  head  of  the  femur  away  from  contact 
with  the  pelvis  and  from  behind  the  projecting  rim  of  the  acetab- 
ulum. 

The  directions  given  by  Bigelow  in  his  first  publication*  are  as  fol- 
lows : 

'^By  Traction.  Lay  the  patient,  when  etherized,  on  his  back  upon 
the  floor,  bend  the  limb  at  the  knee,  flex  the  thigh  upon  the  abdomen, 
adduct  and  rotate  it  a  little  inward,  to  disengage  the  head  of  the  bone 
from  behind  the  socket.     The  Y-ligament  is  then  relaxed. 

^^  If  the  bone  can  now  be  abducted  beyond  the  perpendicular,  the 
capsule  and  other  tissues  are  probably  so  torn  or  relaxed  that  reduction 
may  be  accomplished  without  much  diflBculty;  the  thigh  need  only  be 
forcibly  lifted  or  jerked  toward  the  ceiling,  with  a  little  simultaneous 
circumduction  or  rotation  outward,  to  direct  the  head  of  the  bone 
toward  the  socket." 

In  his  later  paper  in  the  Lancetj  1878,  he  gives  them  more  briefly 
in  the  following  terms  : 

''  \.  Flex  and  forcibly  lift.     If  this  fails, 

'^  2.  Flex  and  lift  while  abducting.  If  this  fails,  it  will  be  found 
that  the  rent  in  the  capsule  has  been  so  enlarged  that  the  first  method 
may  now  prove  successful.'' 

Bigelow  adds  to  his  first  description  three  other  methods  of  making 
the  manipulation  and  applying  the  force,  and,  although  the  mechanism 
is  the  same  in  all,  the  multiplicity  of  the  directions  has  been  criticised 
by  recent  German  writers,  who  seem  to  regard  the  four  as  essentially 
different  from  one  another. 

Kocher,^  after  making  this  criticism,  describes  what  he  calls  his  own 
iiictiiod,  and  this  is  quoted  approvingly  by  Albert  and  Konig.  Its 
identity  with  Bigelow  s  appears  to  me  to  be  complete,  although  it  com- 
bines his  two  methods  by  traction  and  by  manipulation.  It  is  as 
follows  : 

1  Bigelow  :  Loc.  cit.,  p.  46.  *  Kocher :  Volkmann's  klinische  Vortrttge,  No.  83. 
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1.  Intcaril  rolalmi  to  relax  the  capsule  and  lift  (he  head  from  the 
terior  surface  of  the  pelvie. 

A  J'lexioji,  to  a  right  angle  and  gently,  preserving  the  existing 
uctioQ  anil  inward  rotation. 
o.  Traction,  to  make  the  capsule  teuse,  so  that  it  can  be  utilized  in 
}  following  movemcut,  and  to  raise  the  head  t«  the  level  of  the 
etabtilnr  miLr^in,  thus  overcoming  the  action  of  gravity. 
4,  Outward  rotation;  this  makes  the  posterior  part  of  the  capsule 
and  outer  band  of  the  Y-ligament  ten^>,  and  turns  the  head  forward 
ito  the  socket. 

There  are  a  number  of  practical  points  connected  with  the  carryioe 
t  of  these  directions  which  reijuire  attention.  The  pelvis  may  neea 
be  steadied  or  immobilized  durincr  traction,  in  orrler  that  the  limb 
ly  not  be  too  soon  or  unwittingly  aoaucted,  and  this  may  lie  done 
her  by  the  hands  of  assistants  or  by  the  pressure  of  the  sui^geon's 
t  upon  the  anterior  superior  spinous  process  of  tiie  ilium  of  the 
|ured  side  while  he  is  Hftine  the  thigh. 

The  traction  upon  the  thigh  may  be  made  by  the  hands  of  the  snr- 
3n,  but  if  the  patient  '\s  a  muscular  adult  the  force  that  can  be  thns 
erted  may  be  msuflioicnt,  and  it  can  then  be  conveniently  supple- 
■ented  by  passing  a  bandage  tied  in  a  long  loop  under  the  patient's 
exed  knee  and  over  the  surgeoii'a  shoulders;  this  leaves  his  hands 
iree  to  rotate  the  thigh  by  means  of  the  leg.    It  is  important  to  remem- 
ber that  reduction  is  to  be  made  by  traction,  not  by  manipulation,  for 
if  the  thigh  falls  backward  by  its  own  weight  or  is  pressed  back  by 
the  surgeon  while  he  is  "  manipulating"  it  may  seriously  change  its 
relatious  with  the  tissues  about  it. 

A  much  more  convenient  plan,  one  which  I  have  habitually  em- 
ployed for  many  years,'  is  to  place  the  patient  face  downward  ii[k>d  a 
table  with  his  legs  projecting  so  far  beyond  the  edge  that  the  injured 
thigh  hangs  directly  downward  while  the  surgeon  grasps  the  ankle, 
the  knee  being  flexed  at  a  right  angle.  The  other  limb  is  held  hori- 
zontal by  an  assistant.  The  weight  of  the  limb  now  makes  the  needed 
traction  in  the  desired  direction,  and  the  sui^on  has  only  to  wait  for 
the  muscles  to  relax  and  the  bone  to  resume  its  place  without  further 
effort  on  his  part  than  a  slight  rocking  or  rotation  of  the  linah.  Occa- 
sionally I  have  added  the  weight  of  a  small  sand-bag  at  the  knee  or 
have  made  sndden  slight  pressure  at  the  same  point.  It  will  often 
succeed  without  anesthesia  and  sometimes  so  quietly  that  there  is  no 
jar  or  sound  indicating  the  return  to  place.  In  only  two  cases  has  it 
failed  in  my  hands;  both  were  then  reduced  by  traction  in  the  axis  of 
the  partly  flexed  limb.  I  presume  that  in  both  the  bone  had  left  the 
socket  at  its  upper  posterior  segment — "  iliac"  dislocation. 

If  manipulation  alone  is  used  external  rotation  must  be  carefully 
avoided  during  the  first  steps,  lest  it  should  convert  the  dislocation  into 
an  everted  dorsal  by  throwing  the  head  forward  above  the  socket;  and 
extreme  flexion  and  abduction  without  simultaneous  traction  are  also 
to  be  avoided,  in  order  to  escape  the  conversion  of  the  dislocation  into 

1  SUmson  :  New  York  Medical  Journal,  August  S,  1S8S. 
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one  upon  the  obturator  foramen  by  the  passage  of  the  head  below  the 
socket. 

The  everted  dorsal  dislocations  are  reduced  after  first  converting  them 
into  the  dorsal  form.  This  conversion  is  effected  by  flexion  and  inward 
rotation,  with  adduction,  if  necessary,  to  make  room  for  the  head  of 
the  bone  to  slide  upon  the  ilium;  the  rupture  of  the  outer  branch  of 
the  Y-ligament  deprives  the  operator  of  much  of  the  advantage  of  rota- 
tion, and  the  dislocation  must,  therefore,  be  reduced  by  direct  traction 
toward  the  socket,  with  local  guidance  of  the  head.  In  my  own  case, 
in  which,  after  conversion  into  the  dorsal  form  the  tendency  of  the 
head  again  to  pass  forward  above  the  acetabulum  was  very  marked, 
outward  rotation  had  to  be  carefully  avoided. 

The  possibility  of  fracturing  the  neck  of  the  femur  during  manipu- 
lation must  be  borne  in  mind  (see  Chapter  LIII.). 


CHAPTER    LIT. 

DISLOCATION'S  OF  THE  HIP,— (Contisoed.) 

DISLOCATIONS  DOWNWARD  AND  INWARD— OBTURATOK,  PERI- 
NEAL. FORWARD  AND  UPWARD— SUPRAPUBIC,  lUOPECTI- 
NEAL.  UPWARD— aUBSPmOUB,  SUPRAaOTTLOID,  DOWK- 
WARD  ON  THE  TUBEROSITY  OF  THE  ISCHIUM. 

DISLOCATIONS  DOWNWARD  AND  INWARD. 

1.  Obtdrator  or  tliyroid  (lislocatiotis,  or  dblocatious  upon  the 
thyroid  foraoien;  and  H,  periueal  dielouatious. 

In  this  class  of  dislocations  the  head  of  the  femur  leaves  the  socket 
at  itfl  lower,  or  lower  and  iuner,  part,  and  [>asaes  forward  and  inward 
to  reBt  upon  tlie  obturator  foramen  (obturator  dislocation),  or  passe» 
still  further,  uud,  cro.'^^ing  tlu>  isL-liJo-pubic  ntmus,  projects  in  the  per- 
ineum (perineal  dislowilion).  The  limb  is  fliixed,  iibdiictod,  and  usually 
rotated  outward. 

Obturator  or  Thyroid  Dblocations. 

These  dislocations,  although  infrequent,  are  apparently  the  second  in 
order  of  frequency  of  those  of  the  hip,  and  it  yeema  not  improbable 
that  this  form,  in  part  at  least,  is  the  fii-st  stage  in  the  production  of 
some  of  the  suprapubic,  and  even  some  of  the  dorsal  dislocations ;  that  is, 
the  head  of  the  bone,  having  left  the  socket  at  its  lowest  |mrt  in  forced 
flexion  of  the  limb,  may  cither  be  turned  backward  behind  the  acetab- 
ulum by  adduotiou,  iutermtl  rotation,  and  diminution  of  the  flexion,  or 
forward  and  upward  upon  the  pubis  l)y  external  rotation  and  exten- 
sion; the  obturator  form  is  produced  by  its  passage  more  directly  for- 
ward aud  inward  ujwu  the  obturator  foramen  by  abduction  and 
external  rotation. 

Canse,  The  commonest  cause  appears  to  be  great  violence  acting 
upon  the  back  of  the  pelvis  while  the  limb  is  flexed  and  abducted,  as 
in  the  fall  of  a  heavy  object  upon  the  back  of  a  man  who  is  stooping 
forward  witli  his  legs  separated.  Simple  abduction  of  the  extended 
limb  is  apparently  sufficient  to  produce  the  injurr,  as  is  showu  by  a 
case  reported  by  Come,'  iu  which  the  thigh  of  a  drunken  soldier  was 
forcibly  abducted  by  his  comrades.  In  a  case  reported  by  Keate,"  and 
another  by  Barker,^  the  mechanism  was  apparently  the  same;  in  the 
former  the  patient,  while  riding,  fell  into  a  <litch,  his  horse  falling  upon 
him  and  widely  separating  his  legs;  the  head  of  the  femur  lay  close 
to  the  tuljer  ischii.  In  the  latter  the  patient  fell  from  a  height  nf 
about  thirty  feet,  striking  upon  a  sandbank  and  having  his  legs  widely 
separated;  both  thighs  were  dislocated, 

I  Come  :  Rtcucil  4e  Mfm.  lie  MM.  Ml].,  Febniniy.  ISfiT.  quoted  by  LosMn. 

'  Ke»te :  Lnndon  MedlOBl  Omeiie,  vol.  x.  p.  IB.  viutitBd  by  Blgelow. 

)  Baikci;  Americ&n  Jounimior  tbe  Uedlciil  Sdeiicca,  I^iM,  vol.  xitU.  p.  us. 
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In  another  set  of  cases  it  is  difficalt  to  determine  whether  tht  cause 
has  been  direct  impulsion  of  the  head  of  the  femur  downward  and 
inward  by  a  force  acting  on  the  outer  side  of  the  great  trochanter,  or 
whether  it  lias  been  exaggenited  abduction  by  pressure  forward  of  the 
outer  part  of  the  pelvis,  as  in  a  case  reported  by  Treub,'  in  which  a 
man  while  lying  on  his  face  was  run  over  by  a  wagon,  the  wheels  pass- 
ing obliquely  across  his  left  hip  at  the  level  of  the  trochanter  and  the 
pelvis  from  left  to  right,  and  received  a  dislocation  of  the  left  hip, 

FathologT.  The  reported  autopsies  in  recent  cases  are  very  few.' 
Tiiey  show  rupture  of  the  capsule  on  the  inner  and  lower  side,  usually 
near  the  acetabulum  and  sometimes  extending  along  the  neck,  and 
laceration  of  the  obturator  externus  and  pectineus.  Sometimes  the 
obturator  is  pushed  before  the  head  of  the  bone.  In  one  case  (Dubouf') 
the  femoral  vein  was  torn.  The  head  of  the  femur  rests  on  the  obtu- 
rator foramen  or  on  tbe  ramus  Ijeyond  it. 

Several  specimens  of  old  dislocation  have  been  examined;  those  of 
Morean  and  Stanaki,  quoted  by  Malgaigne,  Cooper,*  and  tii^illot,' 
In  these  the  head  occupied  the 

foramen  ovale  more  or  less  com-  „.„  .„ 

pletely,  and  a  new  soiiket  had 
been  formed  by  the  growth  of 
bone  around  it;  in  Cooper's  case 
the  head  was  so  completely  en- 
closed by  this  new  socket  that 
it  could  not  be  removed  from  it 
without  breaking  its  edge,  and 
yet  it  was  freely  movable  and 
was  covered  with  articular  carti- 
lage. In  Stanski's  the  Y-liga- 
ment  had  been  completely  trans- 
formed into  bone,  and  the  head 
of  the  femur  lay  near  the  tuber- 
osity of  the  ischium,  the  limb 
being  much  flexed  and  abducted. 
In  SMillot's  the  bead  of  the 
femur  was  atrophied  and  ir- 
regular, but  the  limb  was  so 
serviceable  that  the  patient  was 
a  professional  soldier,  and  shared  obiumtor disiocaiion.  (Bioslow.) 

in  all  the  camjiaigns  of  the  army. 

Experiments  upon  the  cadaver  corroborate  the  clinical  and  post- 
mortem data  concerning  both  the  pathology  and  the  mode  of  produ'-- 
tion.  If  the  dislocation  is  produced  by  abduction  of  the  extende<l 
limb  the  rent  in  the  capsule  is  found  to  lie  on  the  inner  side  of  the 
joint,  while,  when  it  is  produced  by  abduction  and  outwani  rotation 


iVlener  :nie>l,  Yitaa,  1SS0,  No.  3, 
il.  It.  p.  An;  Dulxni;-.  Bull,  de  lA 


I  Tnub ;  CenttslbUtt  tOr  Chlnirgle.  l: 

°  Verbaeghe.  Quetle  d«  HApltaux.  1 
QQOled  br  PolDaot;  CortlDg,  Medl™'  "" 
Socl^tf  ADktomiqM,  18&8,  p,  *M-,  ,'  - 

■  Cooper :  Loo.  dt.,  p.  SO. 

•Biidrilot:OueltedeiHj)pItaui,  isai.  p.  H. 
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followiag  flexion,  or  by  traDsformatioD  of  a  primary  dorsal  dislocation, 
the  rent  is  mainly  on  the  under  side,  and  its  extension  in  front  anC 
upward  Is  effected  by  secondary  displacement  of  the  liead.  Tha 
T-liganient,  remaining  uiitorn,  keeps  the  limb  partly  flexed,  abdoctedf 
and  everted  (Fig,  H08),  the  head  of  the  femur  rests  against  the  inner 
and  under  side  of  the  acetabtiltim,  and  is  prevented  from  rtaiDg  by  its 
pressure  against  this  part  of  the  bone  and  by  the  untorn  portion  of  the 
capsule  above. 

A  case  of  eompouad  dislocation  has  been  qnot€d  in  Chapter  LI, 

In  a  case  reported  by  Cooke'  the  shaft  of  the  femur  was  also  brokea 
just  below  the  troclmntcra;  the  patient  was  a  boy  nine  years  old,  and^ 
the  injury  was  caused  by  a  fall.  Probably  the  dislocation  was  finfc, 
produced,  and  then  the  bone  was  broheu  by  a  continuation  of  the  fore^ 
or  by  a  second  blow.  Reduction  was  easily  effected  by  direct  pressure 
on  the  head,  and  the  patient  made  a  good  recovery, 

STmptoEQB.  The  limb  is  flexed,  abducted,  and  usually  rotated  out- 
ward, and  it  appears  to  be  elongated  because  the  foot  is  ]>i-ojccted  and 
brought  to  the  ground  by  a  compensator)-  tilling  of  the  pelvis  forward 
and  downward  on  the  same  side  (Figs.  309,  310),  The  trochanterio 
region  is  flattened,  and  the  trochanter  lowered  and  displaced  inward; 
the  adductors  are  usually  tense.  The  outward  rotation  of  the  limb  it 
uot  marked  and  may  be  absent,  or  there  may  even  be  some  inwan) 
rotation. 

The  statements  coucerning  the  comjiarative  length  of  the  lirabs  on 
measurement  are  contradictory,  presumably  because  of  the  failure  of 
some  observei's  to  place  the  two  limbs  in  symmetrical  positions,  or 
because  of  the  greater  or  less  abduction  and  flexion  of  the  limb  when 
measured.  Thus,  in  marked  flexion  and  abduction  measurement  from 
the  anterior  sujierior  spine  of  the  ilium  to  the  knee  or  ankle  will  abow 
shortening  of  the  injure<l  limb;  while,  if  the  lirab  is  extended  and  hut 
slightly  abducted  the  measurement  may  show  an  actual  elongation. 

The  head  of  the  femur  may  be  more  or  less  distinctly  felt  on  deep 
pressure  toward  the  obturator  foramen  from  the  inner  aide.  The  state- 
ment occasionally  made  that  the  head  can  l>e  felt  to  move  by  the  flnger 
in  the  rectum  pressed  against  the  inside  of  the  foramen  when  the  limb 
is  rotated  is  an  error  of  observation.  The  same  sensation  can  he 
obtained  when  the  joint  is  not  dislocated,  and  is  due  to  the  alternate 
stretching  and  relaxation  of  the  obturator  intcrnus  during  the  move- 
ment. 

Sometimes  the  patients  have  been  able  to  walk  quite  well  immedi- 
ately after  the  accident,  and  some  of  them  have  not  sought  advice  until 
after  the  lapse  of  several  days,  even  a  fortnight.  S^Jillot  slates  that 
this  was  so  in  three  of  the  five  cases  which  he  had  seen,  and  one  of  the 
patients  came  to  him  only  Wcause  he  noticed  tliat  he  could  not  com- 
pletely adduct  the  limb. 

The  diagnosis  of  the  dislocation  and  of  the  variety  is  made  by 
attention  to  the  attitude  and  fixation  of  the  limb,  the  impossibility  of 
completely  extending  and  adducting  it,  the  elongation  in  the  extended 

'  Cmke:  LauoM,  1864,  Tol.  [.  i».  37. 
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positioD,  the  depression  of  the  trochanter,  and  the  presence  of  the  head 
of  the  femur  in  its  new  position. 


Treatment.  Bigehiw,  in  his  original  jiaper,  gives  ten  procedures  for 
redneing  thyroid  and  downward  dislocations,  which  may  be  grou^wd 
as  four  different  methods:  1,  manipulation;  2,  traction  in  the  axis  of 
the  flexed  and  ahdncted  limb;  3,  traction  outward  a^Inst  the  upper 
part  of  the  thigh;  4,  transformation  into  a  dorsal  dislocation,  and 
reduction  as  such.  In  his  hist  paper'  he  seems  to  prefer  the  last  method, 
adducting  the  thigh  in  order  to  carry  the  head  to  the  dorsum  and 
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large  the  opeDiog  in  tbe  capsule,  and  then  reducing  by  tiexiou  and 
rcible  lifting  of  the  head  toward  the  socket. 

His  directions'  for  reducing  by  maaipulatioii  are :  "  Flex  the  limb 
toward  a  prpendicular,  and  alxiuct  it  a  little  to  disong^age  Uie  head 
of  the  bone;  then  rotate  the  shaft  strongly  inward,  adducting  it,  and 
carrying  the  knee  to  the  floor.  The  trochanter  is  then  fixed  by  the 
Y-ligament  and  the  obturator  mnsole,  which  serve  as  a  fulcram. 
While  these  are  wound  up  and  shortened  by  rotation  (Fig.  311),  the 
descending  knee  pries  the  head  upward 
"■"  •"  and  outward   to   the  socket.      .      .     . 

In  this  manrtuvre  the  action  of  the  ligs- 
nient  may  be  aided,  if  necessary,  by  ■ 
tuw"'  "^"ssed  pound  the  head  of  the 
feuiut  11  draw  it  upward  and  outward. 
Rotation  outward  may  be  substitnled 
for  inward  rotation." 

The  clinical  histories  show  that  in- 
ward and  outward  rotatioD  have  suc- 
ceeded, eacli  after  the  other  has  failed, 
and  that  the  former  is  quite  likely  to 
transform  the  dislocation  into  a  posterior 
one;  as  outward  rotation  most  sunlv 
prevents  this  change,  aurgeouB  appear 
I  now  to  prefer  it.  The  directions  given 
by  Kocher,'  and  approvingly  quoted  bv 
the  German  surgeons,  are  as  follon's: 

1.  Flexion  of  the  thigh  to  a  right  angle  with  the  pelvis,  whilf 
preserving  the  abduction  and  outward  rotation  in  which  the  limb  is 
found.      This  leaves  all  parts  of  the  capsule  relaxed. 

2.  Traction,  to  make  the  posterior  part  of  the  capsule  tense,  and  to 
bring  the  head  nearer  the  socket. 

3.  Outward  rotation,  which,  acting  through  the  tense  posterior  po^ 
tion  of  the  capsule  and  outer  branch  of  the  Y-ligameut,  brings  the 
head  upward  and  backward  into  place. 

Direct  pressure  or  traction  ontward  upon  the  upper  part  of  the  thigh 
has  often  proved  a  valuable  aid,  either  by  directly  moving  the  head  of 
the  femur  toward  the  socket  or  by  furnishing  a  fulcrum  by  means  of 
which  the  head  could  be  moved  in  this  direction  by  adducting  the 
knee.  One  of  Bigelow's  procedures,  for  example,  is  to  place  the 
patient  "  in  a  sitting  posture  with  a  log,  or  post,  or  bedpost  between 
his  thighs,  and  pry  the  head  outward  over  this  fulcnuu  by  means  of 
the  long  shaft  of  the  femur." 

My  own  cases  have  been  easily  reduced,  under  ether,  by  increasing 
the  flexion  and  rotation,  making  traction  in  the  long  axis  of  the  limb, 
and  then  lowering  and  rotating  inward. 

Kocher"  reduced  a  dislocation  of  four  weeks'  standing,  which  had 
resisted  all  other  methods,  by  making  continuous  traction  in  the  axis 


<  Korber:  I.ue.  cit.,  y.  tlO. 
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of  the  limb  and  combining  willi  it  elastic  traction  laterally  on  the 
upper  part  of  the  thigli.  On  the  morDiDg  of  the  fourth  day  reduction 
was  found  quietly  to  have  taken  place. 

In  a  case  in  which  the  dialocation  had  existed  for  twenty  months 
and  the  disability  was  great,  MacCormac  excised  the  head  and  tro- 
chanter with  a  good  result.  The  patient  was  a  sailor  uiiieteeu  years 
old.     For  details  of  the  case  see  Chapter  LIII, 

Perineal  Dislocations. 

The  recorded  cases  of  this  form  are  not  numerous.'  It  is  character- 
ized by  the  presence  of  the  head  more  superficially  placed  than  in  the 
obturator  variety  and  displaced  to  a  greater  distance  from  the  socket, 
BO  as  even  in  one  ease  to  press  upon  the  urethra  and  interfere  with  the 


voiding  of  the  urine.  Id  Taylor's  case,  quoted  above  in  compound 
dislocations  of  the  hip,  page  099,  the  dislocation  was  made  componnd 
by  a  rent  in  the  integument  of  the  perineum  nearly  two  inches  long; 
and,  possibly,  Woodward's  case,  quoted  in  the  same  section,  may  be 
looked  upon  as  an  extreme  form  of  this  variety. 

The  cause  appears  to  be  extreme  abduction  of  the  limb,  caused  tn 
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my  three  cases  by  the  fall  of  a  heavy  boJy  n\mn  the  patieut'a  back 
he  stood  or  knelt  with  the  thigh  flexed  and  nl>ducted.  Probably  tl« 
capsule  is  widely  torn,  and  thus  may  be  explained  the  varying  altitatle 
of  the  limb  in  respect  of  inversion  or  eversiou.  In  an  autopsy  rejwried 
by  Shaw'  not  only  was  the  ca|)siile  extensively  detached  at  its  innee 
and  posterior  insertion  upon  the  acetabulum,  but  also  the  iliofemoni, 
ligament  was  partly  separated  from  the  neck  of  the  femur,  and  a  small! 
rent  extended  from  that  point  into  the  capsule. 

In  my  three  easer  the  thigh  was  flexed  and  abducted  so  that  it  stood' 
far  out  from  the  side  of  the  body,  making  an  angle  of  between  60  and' 
70  degrees  with  the  sagittal  and  frontal  planes  (Fig,  312).  A\Tien  dw' 
other  limb  was  placed  as  nearly  as  possible  in  the  cor  responding;  poffl*' 
tion  {the  same  degree  of  abduction  could  not  be  obtained)  the  distanoa 
between  the  knees  was  thirty  inches,  and  measurement  from  the  antfr 
rior  superior  spine  to  the  knee  showed  from  one  and  a  half  to  four 
centimetres  shortening.  A  rounded  mass,  the  head  of  the  femur, 
could  be  felt  beginning  one  inch  from  the  mid-line  of  the  perineua 
and  extending  forward  to  the  adductor  longus  and  backward  nearly  to 
the  level  of  the  anus.  Adduction  and  extension  painfnl  and  opposed; 
slight  additioual  Sexion  and  rotation  jmssible.  All  were  easily  nlduoGd 
by  the  method  given  above,  flexion  and  traction. 

Theoretically  reduction  should  be  most  readily  effected  by  traction 
in  the  axis  of  the  abducted  limb  and  by  direct  pressure  upon  the  h«flil 
of  the  bone  or  upon  the  upper  part  of  the  shaft,  anaesthesia  being  used 
to  prevent  opposition  by  the  muscles.  The  extensive  laceration  of  the 
capsule  and  ligaments  would  probably  make  purely  manipulative 
methods  ineffective. 


Diopectineal.     Pubic.    Intrapelvic. 

In  these  dislocations  the  head  of  the  femur  comes  to  rest  upon  the 
superior  ramus  of  the  pubis,  either  at  the  iliopeetineal  eminence  abore 
and  a  little  to  the  inner  side  of  its  normal  position  (iliopeetineal),  or, 
more  rarely,  nearer  the  symphysis  pubis  (pubic).  On  the  one  side  the 
position  merges  into  that  of  the  supracolyloid,  and  on  the  other  into 
that  of  the  obturator.  Some  of  the  iliopeetineal,  in  which  the  head  has 
remained  ver^'  close  to  the  anterior  inferior  spine  of  the  Ilium,  have  been 
described  by  their  reporters  and  others  under  the  name  Bupraeotylotd, 
and  some  writers  describe  the  pnbie  variety  as  a  variety  of  the  obtu- 
rator, or,  rather,  of  a  class  to  which  they  give  the  name  prixgUnoid  or 
dMoeations  Jot-ward  and  inward.  Exceptionally  the  head  may  pa^ 
under  or  through  Ponpart's  ligament  and  rest  In  the  iliac  fossa,  tiie 
■inlrapelvie  or  suprnpfctineai  dislocations. 

The  head  of  the  hone  may  leave  the  socket  at  its  upper  and  inner 

'  abaiT  :  TratiMClfoin  of  Ihe  pmholngifal  Soptetj  nf  London,  IRM.  voi.  x,  p.  m. 

>  For  (bU  detail!  or  two  lee  New  York  Medical  Journal,  Augiut  3, 1S»  ;  tbe  tbiid  U  Ibowii  b 
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part,  and  in  this  case  it  appears  probable  that  the  head  rests  on  the 
iliopectineal  eminence,  or  it  may  leave  it  at  a  somewhat  lower  point 
and  pass  inward  and  forward  to  the  symphysis,  or  it  may  pass  at  first 
inward  and  downward  across  the  obturator  foramen  while  the  limb  is 
flexed,  and  then  move  upward  to  rest  upon  the  upper  and  front  surface 
of  the  superior  ramus  of  the  pubis  as  the  limb  is  subsequently  low- 
ered. It  is  to  be  remembered  that  the  upper  border  of  the  symphysis 
pubis  is  a  little  below  the  level  of  the  centre  of  the  cotyloid  cavity  in 
the  upright  position. 

In  correspondence  with  these  differences  in  the  position  taken  by  the 
head  are  found  differences  in  the  mode  of  production,  according  as  the 
head  is  moved  more  directly  upward,  upon  the  iliopectineal  eminence, 
by  hyperextension  of  the  limb,  or  is  first  turned  more  directly  forward 
by  outward  rotation  and  abduction  and  then,  after  rupture  of  the  ante- 
rior and  inner  part  of  the  capsule,  is  pressed  upward  or  inward.  Of 
the  former  there  are  a  number  of  clinical  examples  in  which  the  limb 
itself  has  been  hyperextended,  or,  more  commonly,  the  trunk  has  been 
violently  pressed  backward  while  the  limb  was  fixed;  thus,  a  man  steps 
into  a  hole  and  falls  backward;  another,  wrestling,  is  forcibly  bent 
backward  by  his  antagonist.  Of  the  latter,  outward  rotation  and 
abduction,  the  clinical  instances  are  not  so  clear,  but  the  possibility  of 
the  production  in  this  manner  has  been  fully  proved  by  experiment 
upon  the  cadaver;  a  muscular  woman,*  carrying  a  keg  of  potatoes  on 
her  back,  stumbled  and,  to  avoid  a  fall  forward,  threw  her  body  with 
a  twisting  movement  backward;  a  man'  while  swimming  made  a  vigor- 
ous thrust  with  his  legs  and  felt  a  sharp  pain  in  the  groin;  he  was  still 
able  to  walk,  though  with  much  difficulty,  and  on  examination  a  dislo- 
cation upon  the  pubis  was  found. 

Pathology.  The  pathology  has  been  shown  by  several  autopsies  in 
recent  and  old  cases.  Aubry^  found  the  capsule  torn  along  its  anterior 
half  near  its  insertion  upon  the  acetabulum;  the  psoas  and  the  crural 
nerve  crossed  the  front  of  the  neck;  the  head  of  the  femur  lay  between 
the  psoas  and  pectineus,  raising  the  latter  and  the  vessels;  there  was 
an  interval  of  two  centimetres  between  it  and  the  anterior  inferior 
spinous  process  of  the  ilium.  Roser*  found  the  rent  in  the  front  of  the 
capsule  extending  from  the  anterior  inferior  spinous  process  down  to 
the  notch;  the  psoas  and  iliacus  were  pushed  outward,  and  the  vessels 
crossed  the  head;  the  small  external  rotators  were  drawn  inward  and 
])ressed  into  the  acetabulum  by  the  great  trochanter.  Albert*  found 
the  head  resting  against  the  outer  side  of  the  iliopectineal  eminence 
and  covered  on  its  inner  half  by  the  psoas  and  iliacus;  when  it  was 
pressed  further  upward  the  muscle  lay  across  its  neck.  The  iliopec- 
tineal fascia  (the  deeper  part  of  the  sheath  of  the  vessels)  was  untorn, 
but  nevertheless  the  artery  was  displaced  outward  by  the  head  so  that 
it  rested  across  its  centre  and  curved  outward  immediately  below  Pou- 
part's  ligament;  the  capsule  was  torn  above  and  in  front  for  about 

1  Albert :  Chinirgle,  vol.  iv.  p.  274.  «  Ure :  Lancet,  1857,  vol.  11.  p.  470. 

3  Aubry :  Bull,  de  la  Socl<>t6  de  Chinirgie,  1858,  vol.  111.  p.  377. 

4  Roser:  Arch.  fUr  pbys.  Heilkunde,  1857,  voL  1.  p.  58. 
*  Albert :  Loc.  clt.,  p.  276. 


mSLOCATIOSS. 

one-third  of  its  droumfDrence,  the  greater  part  of  tlie  iliofemonl 
ligament  being  uninjured;  the  Itgamcntum  teres  was  torn  away  at  its 
insertion  npon  the  head,  and  the  L-artilaglnous  rim  of  the  acetabnlnni 
was  entirely  uninjured;  the  posterior  rotators  were  relaxed,  Koeher" 
found  the  capsule  torn  along  its  anterior  half  close  to  its  insertion  upon 
the  femur,  the  portion  which  remained  attached  to  the  aoetabulum 
banging  as  a  flap  between  the  head  and  the  socket;  the  pscios  and 
iliacus  were  stretched  across  the  neck  of  the  bone,  and  the  vessels  lay 
to  the  inner  side  of  the  head;  the  ligamcDtum  teres  was  torn  away 
near  Its  attachment  to  the  acetabulum,  and  the  cartilaginous  rim  of  the 
socket  was  uninjured. 

Id  a  case  reported  by  Stokes^  in  which  the  head  had  passed  over  the 
brim  into  the  pelvis,  the  superior  ramus  of  the  pubis  had  been  frac- 
tured and  much  commiuuted.  The  patient  died  on  the  table  immedi- 
ately after  reduction,  by  pulmonary  embolus,  it  was  thought. 

Cises  in  which  the  dislocation  was  compound  have  been  quoted  in 
Chapter  LI.,  p.  6f)9;  In  one  of  them  the  femoral  vein  was  ruptured. 
In  a  case  reported  by  Goldsmith  and  quoted  on  p.  406,  in  which 
the  dislocation  bad  remained  unreduce(l  for  two  months  when  the 
patient  came  under  observation,  there  was  found  a  diffused  pulsating 
swelling  occupying  the  iliac  fossa  and  extending  down  to  tlie  middle 
of  the  thigh,  which  had  appeared  a  few  days  after  the  accident;  the 
external  iliac  artery  was  tied,  and  at  the  patient's  death,  five  days 
later,  the  femoral  and  external  iliac  arteries  were  found  to  be  perforated 
for  the  distance  of  an  inch  on  their  postero-cxtcmal  aspect,  and  the 
head  of  the  femur  lying  in  the  cavity  of  the  aneurism. 


In  one  or  two  cases  pressure  upon  the  anterior  crural  e 
manifested  by  numbness  in  its  area  of  distribution. 


1  Kocber :  Loc.  c 
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A  case  treated  by  Braosby  Cooper"  and  examined  after  death  at  the 
end  of  three  weeks  is  reported  in  detail,  but  it  is  not  clear  how  muob 
of  the  laceration  of  the  muscles  was  due  to  the  dislocation  and  how 
much  to  the  repeated  attempts  to  reduce  it.  "  The  anterior  part  [of 
the  capsule],  where  crossed  oy  the  tendons  of  the  psoas  and  iliacus 
muscles,"  was  the  only  part  untoro;  the  head  of  the  femur  lay  in  the 
groin  on  the  inner  side  of  the  great  vessels  and  above  the  internal 
circumflex  artery. 

In  an  old  case  examined  by  Sir  Astley  Cooper'  '*  the  head  of  the 
thigh  bone  had  torn  up  Poupart'a  ligament,  bo  as  to  penetrate  between 
it  and  the  pubes.  .  .  .  Upon  the  piibea  a  new  acetabulum  is 
formed  for  the  neck  of  the  thigh  bone,  the  bead  of  the  bone  being 
above  the  level  of  the  pubes  (Fig.  313.)  .  .  .  The  femoral  artery 
and  vein  were  placed  on  its  inner  side,  so  that  the  head  of  the  bone 
rested  between  the  crural  sheath  and  the  anterior  inferior  spinous 
process  of  the  ilium." 

Verneuil,"  in  attempting  to  make  reduction  ^'"^  "*- 

thirty-six  hours  after  the  accident  in  a  patient 
eighty-one  years  old,  fractured  the  neck  of 
the  femur.  Four  years  later  the  patient  died; 
the  head  was  found  lying  in  the  notch  between 
the  anterior  inferior  spinous  process  and  the 
iliopectiueal  eminence,  between  the  psoas  and 
the  rectus.  In  another  old  case  reported  by 
Douglas*  in  which  there  was  also  a  fracture  of 
the  neck  of  the  femur  the  head  was  on  the 
inner  side  of  the  vessels;  the  history  of  the  case 
did  not  show  when  the  fracture  had  been  pro- 
duced. 

Symptoms.     The  cases  in  which  the  head  of 
the  femur  lies  upon  the  iliopectiueal  eminence 
appear  to  be  the  more  common,  and  this  may, 
therefore,  be  taken  as  the  typical  form;    in  it 
the    limb   is   but  slightly,  if  at  all,  abducted, 
markedly    everted,   and     somewhat    shortened 
(Fig.  314),  and  the  head  of  the  femur  can  be 
felt  more  or  less  distinctly  in  the  groin,  with  , 
the  artery  pulaatine  directly  in  front  of  it  or 
to  its  inner  side.     When  the  head  is  displaced 
further  toward  the  median  line  the  limb  is  ab- 
ducted and  flexed  as  well  aa  everted,  and  its  posi-  '""">  "'"*""Jf'"'?  '  "'"* 
tion  IS  more  like  thatof  anobturatordislocation;  ^d."  (BiaiLowo 
the  capital  difference  is  the  position  of  the  head 

on  the  pubis  where  it  can  be  distinctly  felt  and  perhaps  even  seen. 
The  vessels  lie  on  its  outer  side.  In  both  forms  the  outer  and  posterior 
portions  of  the  hip  are  flattened,  and  the  trochanter  can  be  felt  covering 
tlie  cavity  of  the  acetabulum. 


niO|iectln«al    dtalocsUon. 
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Adduction  h  difficult  or  impiissible;  abduction  aud  flexion  usoallv 
are  easy.  Some  patieots  have  beeu  able  to  walk  immediately  after 
the  accident,  but  none  appear  to  have  done  so  as  freely  as  some  with 
obtnratoror  supposed  supracotyloiiJ  dislocations. 

The  attitude  of  the  limb  is  like  that  found  after  fracture  of  the 
neok  of  the  femur,  and  the  differential  diagnosis  is  made  by  atteatioa 
to  the  presence  of  the  head  in  the  groin,  the  flatteniug  of  the  outer 
aspect  of  the  hip,  and  the  depression  of  the  trochanter. 

In  a  case  reported  by  Rotlie'  the  patient,  a  girl  fifteen  years  old, 
wflB  unable  to  extend  the  leg  upon  tlie  thigh  three  weeks  after  the  acci- 
dent, and  the  disability  was  attributed  to  overflexiou  of  the  knee  at  the 
time  the  dislocation  was  received.  While  pushing  a  swijig  forward 
Bhe  tripped,  fell  on  her  knee,  and  was  then  pressed  backward  to  the 
erouuu  by  the  returning  swing.  Iteduction  was  made  under  chloro- 
form by  flexion,  rotation  inwanl,  and  adduction. 

Of  the  intrafieloic  (Scriba)  or  auprapeclineal  (Bartels)  dislocation 
cases  have  been  reported  in  detail  by  Scriba,*  Bartels,'  and  Stokes 
(above  quoted),  Scriba's  patient,  a  boy  thirteen  years  old,  while  stand- 
ing with  his  legs  wide  apart  and  the  left  one  thrown  back,  was  struck 
upon  the  breast  and  overthrown.  The  limb  was  flexed  at  the  knee  and 
hip,  adducted  and  rotated  inward.  The  head  of  the  femur  lay  above 
the  torn  Poupart's  ligament  deep  in  the  iliac  fossa,  and  the  neck  rested 
on  the  superior  ramus  of  the  pubis.  The  artery,  vein,  and  nerve 
crossed  the  head  and  were  fully  compressed.  Slight  inward  rotation 
and  adduction  were  the  only  movements  possible.  During  manipula- 
tion outward  rotation  suddenly  took  plaue  and  persisted.  Keduction 
was  made  by  lifting  the  head  with  the  fingers  until  it  reated  on  the 
ramus,  and  then  following  with  acute  flexion,  adduction,  inward  rota- 
tion, and  (inallv  extension. 

Bartel's  patient  was  a  man  forty-seven  years  old  who  had  been 
thrown  down  by  a  heavy  weight.  The  limb  was  shortened  about  three 
inches,  fully  extended,  parallel  to  the  median  line  of  the  body,  and 
widely  rotated  outward.  The  fold  of  the  groin  was  obliterated  by  a 
diffuse  swelling  extending  to  the  upper  limit  of  the  left  hypogastrinm ; 
the  head  could  be  distinctly  palpated  through  the  abdomlDal  wall, 
which  it  slightly  raised;  the  greater  trochanler  was  directed  backward 
and  could  not  be  felt.  Flexion  was  impossible;  inward  rotation  very 
limited. 

Treatment.  The  rule,  of  which  the  application  is  so  general,  that  in 
attempting  reduction  the  Hmb  should  tirst  be  placed  in  the  position 
which  it  occupied  when  the  dislocation  occurred,  is  not  suitable  to 
those  suprapubic  dislocations  in  which  the  dislocation  takes  place 
while  the  limb  is  extended.  Traction  upon  the  fully  extended, 
abducted,  and  everted  limb  has  indeed  been  sometimes  successful,  but 
it  has  oftener  failed  and  has  led  to  various  accidents.  The  method 
was  early  abandoned  because  of  the  risk  of  injury  to  the  vessels  by 
overstretching  across  the  projecting  head  of  the  femur,  and  flexion  was 
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resorted  to  to  diminish  this  risk  and  to  remove  what  was  thought  to  be 
the  principal  obstacle,  tension  of  the  psoas  and  iliacus.  Of  the  six 
procedures  given  by  Bigelow  almost  all  include  traction  upon  the 
flexed  thigh  and  rotation  inward;  in  some,  direct  pressure  downward 
and  outward  upon  the  head  of  the  bone  or  the  upper  part  of  the  thigh 
is  recommended,  and  outward  rotation  is  mentioned  in  one  as  an  equally 
good  substitute  for  inward  rotation. 

Kocher's  method  is  the  same  as  one  of  those  given  by  Bigelow,  and 
I  reproduce  it  here  because  of  its  more  detailed  account  of  the  obstacles 
to  be  overcome  and  the  means  by  which  the  manipulation  accom- 
plishes it. 

Flexion  relaxes  the  Y-ligament,  but  nevertheless  by  tightening  the 
posterior  part  of  the  capsule  it  presses  the  head  more  firmly  against 
the  brim  of  the  pelvis  or  even  pushes  it  further  upward  under  Pou- 
part's  ligament;  it  is  therefore  necessary  that  the  movement  should 
not  be  allowed  to  take  place  upon  the  head  as  a  centre,  but  that  the 
head  should  be  enabled  or  forced  to  descend  along  the  anterior  surface 
of  the  pelvis  as  the  knee  is  raised  before  the  tightening  of  the  posterior 
portion  of  the  capsule  has  made  this  descent  impossible.  This  can  be 
effected  by  traction  in  the  axis  of  the  limb  or  by  direct  pressure  down- 
ward and  backward  upon  the  head.  The  steps  of  the  method,  then, 
are: 

1 .  Traction  in  the  axis  of  the  limb  as  it  lies,  in  order  to  bring  the 
head  over  the  brim  of  the  pelvis;  it  is  rarely  necessary  to  aid  this  by 
increasing  the  extension,  abduction,  and  outward  rotation  of  the  limb. 
By  this  means  the  posterior  portion  of  the  capsule  is  made  tense,  and 
its  point  of  attachment  to  the  back  of  the  neck  of  the  femur  is  thereby 
made  the  centre  for  the  following  movements  : 

2.  Pressure  with  the  hand  upon  the  head  of  the  femur  to  prevent  its 
return  upward  during  flexion.  Sometimes  this  is  sufficient  to  make 
reduction. 

3.  Flexion,  in  order  to  relax  the  Y-ligament;  it  should  not  be  car- 
ried to  a  right  angle,  otlierwise  too  much  strain  will  be  made  upon  the 
posterior  portion  of  the  capsule. 

4.  Rotation  inward,  by  which  the  head  is  returned  to  the  socket. 
In  cases  in  which  the  head  lies  nearer  the  symphysis  abduction  of 

the  limb  during  traction  is  necessary  to  relax  the  Y-ligament  and  the 
untorn  ])ortion  of  the  capsule  and  thus  allow  the  head  to  approach  the 
acetabulum;  and  in  those,  possibly  rare,  cases  in  which  this  position  is 
secondary  to  a  primary  displacement  downward  and  inward  (obturator) 
the  flexion  will  be  seen  to  bring  the  head  back  to  the  obturator  fora- 
men, and  then  the  final  steps  should  be  those  suitable  to  that  form  of 
dislocation, 

DISLOCATIONS  DIRECTLY  UPWABD. 

Subspinous  (Bigelow).    Supracotyloidea.     Sus-cotyloidienne  (MaJgaigne). 

Concerning  no  other  class  of  reported  cases  of  dislocation  of  the  hip 
is  the  uncertainty  as  to  the  nature  and  extent  of  the  lesion,  the  point 
at  which  the  head  has  left  the  socket,  and  the  mode  of  production  so 
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;  as  in  those  tu  which  the  head  is  found  more  or  leea  directly  shove 

ocket.     As  has  been  above  said,  Blastus  grouped  under  one  lieud 

iprncotyloidea — cases  in  which  the  head  of  the  femur  coiaes  to  rest 

ve  the  socket  either  by  secondary  displacement  forward  and  upward 

'.  a  primary  dorsal  (the  everted  dorsal  of  the  present  classification), 

r  secondary  displacement  backward  from  a  primary  suprapubic,  or 

uirect  dislocation  upward,  and   tliis  grouping,  which,  while  very 

per  in  a  monograph,  seems  to  me  objectionable  in  a  systematic 

;ription  of  all  the  forms,  has  been  accepted  and  followed  by  several 

he  later  German  writers,  Albert,  Konig,  Lossen,      Bigelow  groups 

.gaigne's  variety  with  those  cases  in  which  the  head  lies  furUier  to 

!  inner  side  (suprapubic),  and  makes  them  all  a  subvariety  under 

'  name  sudspinoiM.     Hamilton   makes  no  formal  classification  of 

n,  but  contents  himself  with  citing  a  few  eases,  mainly  as  *'  anom- 

18  dislocations,"  some  as  subspinous,  others  as  supraspinous. 

The  essential  feature  of  the  class,  as  I  view  it,  is  the  rupture  or 

cuUion  of  the  upper  part  of  the  Y-ligament;   this  differentiates  it 

ically  in  it^  probable  mode  of  production  and  treatment  from  those 

'vhich  the  bead  of  the  hone  comes  to  rest  at  or  near  the  same  place 

T  having  left  the  socket  at  a  lower  point  in  front  or  behind  and 

paused  upward  on  either  side  of  the  cintorn  ligament. 

The  incompleteness  of  many  of  the  descriptions  is  such  that  the 
material  for  a  positive  opinion  upon  the  character  of  the  displacement 
is  lacking,  and  such  cases  must,  therefore,  be  passed  by  without  defi- 
nite cla8sifi«aitiop,  but  there  remain  a  few  which  sufficiently  establish 
the  existence  of  this  variety  in  which  the  head  is  displaced  directly 
iward  toward  or  a  little  behind  the  anterior  inferior  spinous  process 
the  ilium. 

The  cases  in  which  the  position  of  the  head  of  the  femur  has  been 
verified  by  autopsy  are  those  of  Wormald,'  Gerdy,*  Travers,*  and  St. 
George's  Hospital,'  and  the  doubtful  ones  of  Cruveilhier,"  G6ly,*  and 
Deville/  Wormald' s  patient  was  a  man  forty  years  old,  who  had 
received  his  injury  at  the  age  of  fourteen,  by  a  fall  from  a  ladder,  and 
had  since  had  good  use  of  the  limb.  The  head  of  the  femur  lay 
"  between  the  edge  of  the  acetabulum  and  the  anterior  inferior  spinous 
process,"  and  was  surrounded  by  the  capsule.  The  ligamentum  teres 
was  not  ruptured.  The  cotyloid  cavity  formed  part  of  the  new  socket. 
The  limb  was  somewhat  everted  and  abducted,  and  shortened  half  ao 
inch.  Gerdy's  patient  was  caught  in  a  revolving  shaft  and  whirled 
around  by  it  many  times;  the  injury  was  supposed  to  be  a  fracture  of 
the  neck  of  the  femur,  and  its  true  character  was  only  recognized 
when  reduction  took  place  during  flexion  of  the  limb.  He  died  on  the 
following  day.  The  head  of  the  femur  lay  on  the  outer  third  of 
the  upper  border  of  the  acetabulum,  below  and  just  outside  of  the 
anterior   inferior   spinous   process;   the  capsule  was   torn  along  the 

'  Wamuld  :  London  Medlnl  GazetM,  lfi37,  vol.  iti.  p  6AS. 

»  Gerdy :  Keported  by  Baron,  Gai.  MMtcale  de  Parts.  1SS8,  p.  COO. 

■  Traven:  MedlCD-Cbirurgictkl  Traosacliona,  1S3;.  vol.  ii.  p.  112.    Autopay  by  CBdie :  BML, 

'  St.  <3n>rge't  Hoanlul :  Lancet.  I34IM1,  vol.  II.  p.  281. 

'  Cnivellhler :  Bull,  de  la  Soc.  Anatomlque,  1887,  p.  IH. 

*  Qilj :  Ibid.,  \MII,  p.  SOS.  '  D«vllle :  Ibid.,  1MB.  p.  2M. 


7 


DISLOCATIONS  OF  THE  HIP.  733 

Upper  edge  of  the  cavity,  aod  the  centre  of  the  head  was  eight  linea 
above  that  of  the  latter.  Fig.  229  represents  an  apparently  Eimilar 
specimen. 

In  Travere's  and  Cadge's  case  fio-sib. 

the  head  lay  between  the  superior 
and  inferior  spinous  processes  of 
the  ilium  (Fig.  315)  and  was  cov- 
ered by  a  complete  bony  cap  lined 
with  a  dense  pearly-white  tissue 
resembliug  fibro-cartilage.  The 
edge  of  the  new  cavity  was  con- 
nected with  the  neck  of  the  femur 
by  a  thick  capsular  ligament. 
The  rectus  muscle,  which  had 
been  torn  from  its  origin,  was  in- 
serted upon  the  edge  of  the  new 
cavity. 

The  St.  George's  Hospital  case 
was  a  recent  one;  the  head  of  the 
femur  lay  about  an  inch  below 
and  to  the  outer  side  of  the  an- 
terior spinous  process,  and  the 
trochanter  was  still  further  to  the 
outer  side  and  behind;  the  tro- 
chanter minor  rested  on  the  outer 
edgeof  the  acetabulum.  Thecap- 
sular  ligament  was  extensively 
lacerated  at  its  upper  part.  The 
gluteus  medius  and  minimus  were  nearly  torn  through  about  two 
inchoR  from  their  attachment  to  the  trochanter;  the  gem^Ii  and  (juad- 
ratus  femoris  were  slightly  lacerated. 

The  following  case,  which  I  reported  in  the  Annah  0/  Surgery,  De- 
cember, 1892,  shows  the  symptoms  (Fig.  316).  A  man  forty  years  old 
was  thrown  down  by  a  heavy  case  which  slipped  while  he  was  unload- 
ing it  from  a  wagon  and  forced  him  backward  against  another  box  and 
then  sidewise  to  the  ground.  When  I  saw  him,  three  hours  later,  he 
was  lying  on  his  back  with  the  right  thigh  extended,  slightly  abducted, 
and  so  far  everted  that  the  foot  rested  along  the  entire  length  of  its 
outer  border  00  the  bed.  The  upper  anterior  portion  of  the  thigh  close 
below  the  groin  was  rounded  and  swollen,  and  showed  two  incomplete 
transverse  routs  in  the  skin  about  two  inches  long  and  about  two  inches 
below  the  anterior  superior  spine  of  the  ilium,  which  evidently  bad 
been  caused  by  overstretching  of  the  skin  (hyperex tension  of  the 
joint).  The  outward  rotation  gave  the  thigh  a  very  peculiar  appear- 
ance; the  bulk  of  the  quadriceps  extensor  formed  a  longitudinal  mass 
on  the  outer  side  between  the  anterior  (inner)  aspect  and  a  deep  longi- 
tudinal depression  extending  from  the  trochanter  to  the  side  of  the 
knee.  Every  attempt  to  move  the  limb  caused  pain  and  sharp  con- 
traction of  the  muscles. 

Etiier  was  administered.     The  Hmh  could  then   he  easily  placed 
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'ngside  of  and  parallel  with  tlic  other;  the  shortening  was  two  cen- 

letres.     The  head  of  the  femur  lay  directly  beneath  the  skin  and 

lid   be  distinctly  outlined.     It  lay  juBt  external   to  a  line  diawn 

aownward  from  the  anterior  superior  spinous  process,  and  its  upper 

border  was  about  one  inch  below  that  prominence.     Interual   rotation 

was  impossible;  moderate  flexion  was  easy. 

Reduction  was  easily  effected  by  Hexing  the  hip  about  twenty  de- 
grees, and  then  making  moderate  tractiou  along  its  axis  with  one  hand 
at  the  knee,  and  direct  pressure  downward  and  backward  upon  the  head 
of  the  femur  with  the  other.  By  fully  extending  the  thigh  and  making 
slight  pressure  forward  at  the  upper  part  of  its  posterior  aspect  the 
dislocation  was  easily  reproduced,  and  was  then  again  reduced  as  before. 


Through  what  was  apparently  an  extensive  gap  in  the  soft  parts 
beneath  the  skin  at  the  point  occupied  by  the  head  of  the  femur  before 
reduction  I  could  distinctly  feel  the  surface  of  the  ilium  and,  a  little 
in  front,  the  anterior  inferior  spinous  process. 

A  long  side  splint  was  applied,  and  the  jiatient  placed  in  bed. 

Convalescence  was  uneventful,  and  the  patient  was  discharged,  April 
15th,  thirty-six  days  after  the  accident.  May  24th  he  called  on  mej 
he  walked  without  a  cane,  and  complained  only  of  a  slight  feeling  of 
weakness  in  the  limb.  Hyperextension  of  the  hip  caused  no  pain; 
active  flexion  of  the  hip  was  restricted  about  one-half. 

I  know  of  no  case  exactly  like  it.     One  reported  by  Morgan'  resem- 

I  MorKBQ  :  Guy's  UoepLtiiL  Kepart!,  1S36,  p.  79. 
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bles  it  in  the  apparent  mode  of  production  and  the  attitude  of  the 
limb,  but  the  head  of  the  bone  lay  below  and  to  the  inner  side  of  the 
anterior  superior  spine.  Possibly  Cheever's  case,  quoted  in  Chapter 
LI.  among  compound  dislocations,  may  have  been  of  the  same  kind; 
the  description  is  not  sufficiently  detailed  to  make  it  certain.  It  was 
evident  that  my  case  just  escaped  being  made  compound  by  rupture  of 
the  tense  skin.  In  Mason's  and  AUin's*  and  in  Tiffany's,^  the  attitude 
was  similar  and  the  head  of  the  bone  could  be  felt  below  or  below  and 
to  the  inner  side  of  the  anterior  superior  spine.  AUin  reported  his 
case  as  a  suprapubic  dislocation;  his  patient  received  the  injury  by 
stumbling  and  falling  forward  while  ascending  a  flight  of  steps.  In 
each  case  redaction  was  effected  with  some  difficulty  by  traction  and, 
in  Allin's  and  Tiffany's,  rotation  inward.  Possibly  some  of  the 
^^  intrapelvic"  dislocations  have  been  produced  in  the  same  manner, 
and  differ  only  in  the  higher  position  of  the  head  given  by  secondary 
displacement. 

There  is  another  small  group  of  cases  in  which  the  displacement  is 
thought  to  be  of  the  same  kind  but  of  less  extent,  and  the  opinion 
finds  some  support  in  the  autopsy  of  Wormald's  case,  above  quoted. 
There  are  eversion,  slight  shortening,  and  some  flexion  of  the  limb,  and 
the  patients  have  usually  been  able  to  walk.  The  head  of  the  femur 
cannot  be  felt;  the  trochanter  is  prominent,  slightly  elevated,  and  more 
distant  from  the  symphysis  pubis  than  its  fellow  is.  Milner's^  case  is 
the  least  doubtful  example.  It  may  be  remembered  that  cases  with 
quite  similar  symptoms  have  been  reported  as  thyroid  dislocations. 

In  others,  with  the  same  attitude  of  the  limb,  the  head  of  the  femur 
could  be  felt  directly  above  the  socket  or  a  little  to  the  inner  side. 

In  the  first  group  it  is  evident  that  in  some  the  Y-ligament  and 
attachment  of  the  rectus  are  freely  ruptured,  and  that  in  others  the 
head  is  displaced  slightly  upward  and  the  upper  part  of  the  capsule 
only  partly  torn,  and  the  neck  of  the  femur  probably  crossed  by  the 
untorn  rectus,  a  condition  differing  only  slightly  from  the  suprapubic. 

In  the  second  group  it  is  possible  that  the  head  is  displaced  upward 
to  the  outer  side  of  the  inferior  spinous  process  where  it  would  be 
hidden  by  the  overlying  muscles,  but  in  that  case  the  marked  eversion 
noted  in  all  is  inexplicable  without  rupture  of  the  Y-ligament  I  am 
disposed  to  think  the  cases  were  all  thyroid  dislocations,  an  opinion 
supported  by  the  slight  fulness  of  the  groin  and  elevation  of  the 
femoral  artery  noted  in  Milner's. 


DISLOCATION  DOWNWARD  UPON  THE  TX7BEB0SITY  OF  THE 

ISCHIUM.     INFRAC0T7L0ID. 

In  this  form  of  dislocation  the  head  escapes  over  the  lower  edge  of 
the  socket  and  rests  just  below  it  upon  the  outer  surface  of  the  body 
of  the  ischium.     The  reported  cases  are  very  few,  but  it  seems  prob- 

1  Allin :  Reported  by  Hamilton,  loc.  dt..  p.  785. 

s  Tiffany :  Maryland  Medical  Journal,  1883.  vol.  x.  p*  525. 

s  Milner :  St.  Burtbolomew's  Hoepital  Reports*  1874,  vol.  z.  p.  816. 
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that  the  dislocation  is  much  more  frequent  as  a  primarj',  trsna- 
f  one,  leading  to  either  a  dorsal  or  an  obturattir  dislocatioD,  being 
.verted  into  the  former  by  inward  rotation  and  adductioa,  or  inW 
!  latter  by  outward  rotation  and  abductiou;  and,  furdtermore,  some 
the  cases  have  probably  been  reported  as  obturator  disIocatioDE,  for 
)  dividing  line  between  them  is  somewhat  arbitrary;  thus,  Eeate'a 
— e,  referred  to  above  in  the  paragraph  on  the  catiees  of  obturator 
locations,  is  quoted  by  Malgaignc  as  a  siibcotylnid  dislocation.     The 
m  was  first  aescribeti  by  Bonn'  in  18()0,  and  again  by  Ollivier.' 
The  cause  is  the  same  as  that  of  many  dorsal  and  obturator  dialoca- 
ns,  namely,  forcible  flexion  of  the  thigh,  but  exaggeratecl  abduction 
loilowed  by  slighter  flexion  appears  also  to  be  capable  of  producing  it. 
Thus,  in  a  case  reported  by  Roux'  the  pMtient  fell  with  his  right  leg  in 
a  hole;  the  left  one  remained  stretcbed  out  ou  the  ground  in  abduction 
and  was  dislocated;  and  OUivier's  patient,  a  man,  seventy-two  years 
old,  was  knocked  down  by  a  brancti  of  a  falling  tree  which  stniclE 
against  the  lower  inner  part  of  his  right  thigh  and  forcibly  abducted  it, 
*itha*  speaks  of  a  case  in  which  the  dislocation  was  caused  by  the 
iroible  bending  of  the  body  backward,  but,  as  Albert  points  out,  not 
aly  is  his  description  of  the  symptoms  unintelligible,  but  it  also  does 
not  appear  how  a  rent  in  the  lower  part  of  the  capsule  could  be  pro- 
duced in  this  way.     He  describes  the  supracotyloid  and  infracotyloid 
together  as  "  vertical  dislocations,"  and  possibly  has  placed  this  case 
in  the  wrong  paragraph. 

The  only  autopsy  is  one  reported  liy  Ijiike;"  the  patient,  a  mau,  fifty 
years  old,  died  in  consequence  of  associated  injuries;  the  dislocation, 
which  had  been  easily  reduced,  was  reproduced  at  tbe  autopsy,  and  as 
the  bone  could  be  made  to  take  no  other  position  it  was  thought  that 
the  reproduction  was  exact.  The  head  of  the  femur  was  situated 
"  midway  between  the  Ischial  nutch  and  tlte  thyroid  hole,  immediately 
beneath  the  lower  border  of  the  acetabulum;"  the  gemellus  inferior 
and  quadratus  femoris  had  been  torn,  and  the  ligamentum  teres  com- 
pletely detached;  the  capsule  was  torn  in  its  lower  part. 

Experiment  upon  the  cadaver  shows  that  the  Y-ligament  remains 
untorn  and  compels  flexion  of  the  thigh  upon  the  pelvis,  which,  how- 
ever, may  be  masked,  as  in  other  forms,  by  inclination  of  the  pelvis. 
The  retention  of  the  head  upon  the  tuberosity  is  due  to  the  narrowness 
of  the  rent  in  tbe  capsule  and  to  the  support  given  by  the  untom  por- 
tions, and  as  the  laceration  can  be  easily  extended  on  either  side  the 
easy  transformation  into  a  dorsal  or  obturator  dislocation  is  intelligible. 
The  flexion  maybe  even  to  a  right  angle;  OUivier's  patient  was 
brought  to  the  hospital  seated  in  a  chair;  the  limb  is  more  or  less 
abducted,  and  may  be  slightly  inverted  or  everted.  Measurement  in 
OUivier's  case,  when  the  other  thigh  was  brought  into  a  siniilar  posi- 
tion, showed  uo  difference  in  length,  and  by  the  lengthening  which  has 
been  noted  in  other  cases  was  probably  meant  only  an  apparent  elon- 

1  Bonn  ;  Quoted  by  l«s»en. 

*  OlUvler :  Arch.  giJn.  dc  M< 
'  Root  :  Revue  Modlcocbtmr 

*  Pltba;  PlUiaandfilllratta,  ]i 
'  Luke:  Medical  Times  and  O 
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gation  due-to  the  abduction  and  the  consequent  inclination  of  the  pelvis. 
The  buttock  appears  rounded  and  more  prominent,  especially  when 
looked  at  from  below  when  the  patient  is  lying  on  his  back  with  both 
thighs  flexed,  and  the  adductors  of  the  thigh  and  the  flexors  of  the 
leg  are  very  prominent  at  the  upper  part.  The  great  trochanter  is 
further  from  the  crest  of  the  ilium,  and  the  head  of  the  femur  can 
sometimes,  but  rarely,  be  felt  in  its  new  position. 

Movements  of  the  limb  are  restricted  and  more  or  less  painful; 
flexion  to  a  right  angle  is  usually  possible,  abduction  comparatively 
free,  adduction  limited;  but  in  Roiix's  case  the  thigh  could  be  carried 
across  the  other  one.  Both  of  Gurney's*  patients  could  walk  fairly 
well  immediately  after  the  accident,  and  Roux's  could  walk  a  little  at 
first,  but  was  soon  completely  disabled  by  the  pain. 

Reduction  has  been  easy  (Roux  was  unsuccessful  on  the  thirty-fifth 
day  with  the  aid  of  chloroform)  and  has  usually  been  effected  by  trac- 
tion in  the  axis  of  the  limb,  with  or  without  direct  pressure  upon  the 
head  of  the  bone;  sometimes  the  dislocation  has  been  first  transformed 
into  a  dorsal  or  obturator  and  then  reduced. 

A  suitable  method  would  be:  Flexion,  if  not  already  present;  trac- 
tion; correction  of  the  existing  rotation,  if  any;  to  be  aided  by  direct 
pressure  upon  the  head  of  the  femur  from  behind.^ 

Dislocation  into  the  pelvis  throiLgh  the  fractured  floor  of  the  acetaJbulum 
has  been  described  in  Chapter  XXII.  A  brief  reference  is  made  by 
Kronlein"*  to  a  unique  case  observed  by  him  in  which,  by  a  fall  upon 
the  feet,  the  head  of  each  femur  was  driven  through  the  floor  of  the 
acetabulum. 

1  Gurney  :  Lancet,  1845,  vol.  111.  p.  412. 

s  A  paper  by  Chapplaln  in  the  Bulletins  de  la  Soci^td  de  Chlrurgie,  1874,  p.  461,  containing  a 
detailed  report  of  a  case  observed  bv  himself  and  an  analysis  of  several  others,  may  be  advan- 
tageously consulted  by  those  especially  interested  in  the  subject. 

^  Kriinlein  :  Deutsche  Chirurgie.  Lief.  26,  p.  25. 
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CHAPTER    LIIIJ 

DISLOCATIONS   (IF  THE    HIP  — (Continurd.) 

PLICATIONS.  DOUBLE  DISLOCATIONS.  FROaNOSIS.  TREAT- 
MENT OF  OLD  DISLOCATIONS.  CONGENITAL  AND  PATHO- 
LOGICAL DISLOCATIONS. 

ComplicationB  of  DislocationB  of  the  Hip. 

Among  the  complications  of  disiuutuous  of  the  hip  are  uDiiaually 
tensive  injiiriea  to  the  soft  parla,  rupture  of  or  dan^roug  presaure 
jn  large  nerves  and  bloodvessels,  and  fracture  of  boDes.  ^leotion 
'  been  made  of  all  iu  coonection  with  the  difTerent  varieties  of 
location,  and  it  is  necessury  only  to  group  and  briefly  summarixe 
em. 

Rupture  or  laceration  of  tlie  mmtcleB  about  the  joint  is  doubtless 
went  in  some  dejjree  in  all  cases,  and  is  rarely  so  extensive  as  lo 
leaerve  to  be  looked  upon  as  a  complication.  In  the  dorsal  disloca- 
tions the  head  of  the  femur  may  be  a>  far  displaced  that  the  gluteus 
medins,  and  even  the  gluteus  maximus  may  be  in  part  ruptured,  and 
ID  the  thyroid  disltwatious  the  adductors  may  be  extensively  torn  from 
the  inferior  ramus  of  the  pubis  and  the  adjoining  part  of  the  ischium, 
as  observed  in  Taylor's  compound  case  above  quoted.     In  the  siipra- 

Kbic  form  the'  pectincus  may  be  torn,  and  in  the  extreme  variety 
own  as  "  intrapelvic,"  in  which  Pon part's  ligament  is  ruptured,  tlie 
attached  muscles  formiug  the  anterior  wall  of  the  abdomen  must  also 
BufEer  some  injury.  The  extension  of  the  bruising  and  laceration  of 
course  increases  the  shock  and  inflammatory  reaction,  hut  calls  for  no 
special  treatment  beyond  a  more  rigid  and  prolonged  confinement  to 
bed  and  avoidance  of  movement. 

For  compound  dislocations  sec  Chapter  LI. 

Rupture  or  injoiy  of  tlie  femoral  veBsela  has  been  observed  oulv  iu 
suprapubic  aud  obturator  dislocations.  The  suprapubic  ones  arc  those 
of  a  German  military  sut^on'  and  Goldsmith, °  quoted  in  Chapters 
SXIX.  and  LT. ;  the  obturator  case  is  that  of  Duboufe.^  In  the  first 
mentioned  the  femoral  vein  was  torn  and  the  patient  died  promptly; 
in  Goldsmith's  an  aneurism  involving  the  external  iliac  and  femoral 
arteries  formed,  and  was  treated  two  months  after  the  accident  Ity  liga- 
ture of  the  external  iliac;  the  patient  died.  In  Duboufi's  case  there 
was  also  fracture  of  the  pelvis  at  the  junction  of  the  ilium  and  pubis, 
but  without  displacement;  the  head  of  the  femur  rested  upon  the 
ischio-pubic  branch  of  the  pelvis  rather  below  than  uj>on  the  obturator 
externus;  the  femoral  vein  was  torn.     The  patient  died. 

'  retitralblilt  fUr  ClilrurniB,  1880,  p.  SIM 

—  f ,  -t  .i|g  ucdfral  Sclencis.  July,  1880.  p.  30. 
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The  sciatic  nerve  in  the  autopsy  of  one  dorsal  dislocation*  has  been 
found  stretched  across  the  front  of  the  neck  of  the  femur,  and  in  sev- 
eral dislocations  produced  experimentally  upon  the  cadaver  it  has  been 
found  in  the  same  position,  but  the  only  recorded  instances  within  my 
knowledge  in  which  symptoms  of  injury  to  it  have  been  present  are  a 
case  reported  by  Jonathan  Hutchinson^  in  which  the  muscles  supplied 
by  it  were  paralyzed  and  remained  so  at  the  time  of  the  report  several 
months  after  the  accident,  and  one  by  Allis  {The  Hip)  in  which  the 
attempts  to  reduce  were  thought  to  have  wound  the  nerve  about  the 
neck  of  the  femur. 

Associated  fractnres  of  the  head,  neck,  and  shaft  of  the  femur,  of 
the  rim  and  floor  of  the  acetabulum,  and  of  different  parts  of  the 
pelvis  have  been  reported. 

Fracture  of  the  head  of  the  femur  has  been  reported  in  four  cases  of 
dorsal  dislocation.' 

Fracture  of  the  neck  of  the  femur  occurring  coincidently  with  the 
dislocation  or  subsequently  during  an  attempt  to  reduce  has  been 
observed  a  number  of  times.  Wippermann*  reported  one  case  and 
collected  thirteen  others  of  which  he  gives  abstracts,  but  his  list 
includes  one  case  {Hervez  de  Chegoire)  which  was  probably  a  simple 
fracture  without  dislocation,  and  Birkett's,  in  which  the  fracture  was 
of  the  head,  and  does  not  include  a  number  of  other  reported  cases; 
thus,  Hamilton  quotes  no  less  than  twelve  cases  in  which  fracture  was 
caused  during  an  attempt  to  reduce,  and  of  these  Wippermann's  paper 
contains  only  one.  The  only  cases  of  which  I  have  knowledge*  in 
which  the  neck  appears  certainly  to  have  been  broken  at  the  moment 
of  dislocation  are  one  reported  by  Tunnecliff,*  one  by  Post^  in  which 
both  hips  were  dislocated,  and  one  by  Lessen,®  and  even  in  the  latter 
the  patient  was  not  seen  by  the  reporter  until  six  weeks  after  the  acci- 
dent; the  patient,  an  old  man,  was  standing  on  a  ladder  when  it  fell, 
he  struck  upon  his  feet  and  then,  with  the  injured  side,  against  the 
underlying  ladder,  and  Lessen  supposed  the  dislocation  to  have  been 
produced  by  the  second  blow.  ''  The  head  lay  on  the  ilium;  the  limb, 
almost  consolidated,  still  showed  signs  of  extracapsular  fracture." 

When  Dr.  Tunnecliff  saw  his  patient  a  month  after  the  accident  he 
was  inclined  to  doubt  the  existence  of  a  fracture,  but  felt  forced  to 
accept  the  evidence  as  conclusive.  He  found  ''the  same  shortening 
and  oblique  position  of  the  limb  as  described  above.''  On  the  thirty- 
eighth  day  after  the  accident  reduction  was  effected  by  free  manipula- 
tion to  break  up  the  adhesions,  followed  by  flexion  and  abduction  with 
direct  pressure  on  the  head;  the  bone  returned  to  the  socket  with  an 
audible  snap,  but  as  crepitus  was  felt  it  was  thought  that  the  union  of 
the  fracture  had  been  destroyed.    Five  weeks  later  the  patient  ''  could 

1  Qualn  :  Medico-Chlrunrical  Tranfiactions,  1R48,  vol.  xxxf.  p.  337. 

2  Hutchinson  :  Medical  Times  and  Gazette,  1«66,  vol.  i.  p  194. 

8  Birkett.  Medico-Chirurgical  Transaction?,  1869,  p.  133 ;  Moxon,  Medical  Times  and  Gazette,  1872, 
vol,  i.  p.  96 ;  Riedel,  Bella/?e  zum  Centbl.  fllr  Cliir.,  18S5,  p.  92  •  Crile,  Annals  of  Surgery,  May.  1891. 

*  Wii)permann  :  Arch.  fUr  kiln.  Chirurgie,  vol.  xxxii.  p.  440. 

'>  III  Harcourt's  and  ('hitwood's  cases,  quoted  by  Kammerer  {vide  injra),  the  diagnosis  is  wholly 
untrustworthy ;  De  Morgan  gives  no  details. 

c  Tunnecliff:  American  Journal  of  the  Medical  Sciences,  1868,  vol.  Ivi.  p.  128. 

7  Post :  New  York  Medical  Record.  1878,  vol  xiil.  p.  866. 

^  Los.sen  :  Deutsche  Chirurgie,  Lief.  65,  p.  55. 
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walk  with  one  crutch,  and  measurement  showed  but  half  an  inch  short- 
eoiug  of  the  lirab.     He  has  progressed  favorably  since  that  tioiL'." 

Post's  patient  was  a  girl  thirt^eu  years  old  who,  six  months  before 
adtniasioD,  had  received  a  blow  upon  the  back  with  "  a  twisting  of  flie 
body  to  the  right  and  the  lower  extremities  to  the  left."  Both  hips 
were  dislocated,  and  there  was  also  fracture  of  the  neck  of  the  left 
femur,  the  head  of  which  had  become  necrosed ;  a  sinus  communicated 
with  it  as  it  lay  on  the  dorsum  ilii.  The  head  was  removed  through 
an  incisioD,  and  the  limb  straightenwl.  The  right  dislocation  was 
reduced  by  manipulation,  and  the  patient  became  able  to  walk  with 
crutches,  the  function  of  the  right  limb  being  fully  restored,  the  left 
bang  shortened  four  and  one-half  inches 

Possibly  reduction  might  be  effected  by  direct  pressure  upon  the 
bead  under  amesthesia,  but  it  seems  unlikely.  Possibly,  also,  reduc- 
tion could  be  made  by  pressure  through  a  jwsterior  incision  exposing 
the  head,  but  as  the  usefulness  of  the  limb,  after  reduction,  woula 
depend  lar^ly  upou  the  preservation  of  the  vitality  of  the  head  and 
ita  union  with  the  shaft,  and  as  this  depends  upon  the  preservation  of 
ttie  continuity  of  a  sufficient  amount  of  the  periosteum,  it  is  by  no 
means  certain  that  all  cases  are  fit  for  reduction  or  that  they  would 
remain  so  after  the  cutting  necessary  to  effect  it.  The  fact  tliat  in 
tliree  cases  the  head  became  necrotic  shows  that  the  laceration  of  the 
periosteum  when  the  fracture  is  through  the  narrow  part:  of  the  neei: 
IS  probably  greater  than  in  similar  fracture  without  dislocation.  The 
alternatives  would  be  to  await  consolidation  and  then  seek  to  redutc, 
as  in  Tunnecliff's  case,  or  to  seek  a  pseudarthrosis  at  the  seat  of  frac- 
ture, or  to  correct  the  attitude  of  the  limb  and  seek  union  with  a  view 
to  the  formation  of  a  new  socket  for  the  head  on  the  ilium,  or  to  excise 
the  head  if  the  fracture  is  near  it.  Possibly  McBumey's  hook  could 
be  advantageoasly  used  in  fracture  at  the  base  of  the  neck,  or  even 
in  fracture  through  the  neck,  making  the  incision  in  front. 

Tracture  of  the  shaft  of  the  femur,  occurring  coincideutly  with  its 
dislocation,  has  been  observed  a  few  times.  Hamilton  collected  fonr 
cases,  those  of  Bloxham,  18^3,  Thornhill,  1836,  Et6ve,  1838,  and 
Markoe,  1853,  in  all  of  which  it  is  claimed  that  reduction  was  effected. 
He  rejects  Thornhill's  claim  as  "  altogether  incredible,"  and  doubte 
if  a  dislocation  existed  in  Markoe' s.  In  Bloxhara's  and  Ktfve's  the 
fracture  was  near  the  middle  of  the  shaft,  in  Thornhill's  in  its  upper 
third,  and  in  Markoe's  the  sit«  is  not  mentioned.  In  Eloxham's  the 
dislocation  was  on  the  pubis,  and  was  reduced  on  the  seventh  or  eighth 
day  by  traction  with  pulleys,  the  limb  having  been  secured  with  splints, 
and  by  direct  pressure  on  the  head  of  the  bone.  In  Etgve's  the  dis- 
location was  backward,  and  reduction  was  effected  by  making  slight 
traction  upon  the  upper  part  of  the  Hesed  tliigh,  and  by  direct  pressure 
on  the  head  of  the  bone. 

To  tliese  may  be  added  Cooke's  case  of  obturator  dislocation  witi 
fracture  just  below  the  trochanter,  (quoted  in  Chapter  LII.,  Cooper's 
of  dorsal  dislocation  with  fracture  at  the  middle  of  the  shaft,  and 
Delagarde's  of  backward  dislocation  with  double  fracture  of  the  shaft. 
Cooke's  patient  was  nine  years  old,  and  reduction  was  easily  effected 
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by  direct  pressure  on  the  head.  Cooper's*  patient  was  a  lad  sixteen  or 
eighteen  years  old;  ^^  as  the  reduction  of  the  hip  was,  of  course,  im- 
practicable," union  of  the  fracture  was  alone  sought  at  first,  and  after 
five  weeks,  the  bone  appearing  tolerably  firm,  careful  extension  by 
pulleys  was  made  for  half  an  hour,  and  was  successful.  He  also 
quotes*^  another  case  in  which  reduction  was  not  made. 

In  DelgardeV  case  the  dislocation  was  backward,  and  the  shaft  was 
broken  in  two  places.  The  dislocation  remained  unreduced,  and  the 
head  was  subsequently  excised. 

Kammerer*  reported  a  suprapubic  case  with  fracture  between  the 
upper  and  middle  thirds  in  which  reduction  was  not  made,  and  col- 
lected twelve  other  cases  of  fracture  of  the  shaft  with  various  disloca- 
tions. 

Possibly  reduction  might  be  effected  in  dorsal  cases  by  using  the 
weight  of  the  limb  to  make  traction  in  the  prone  position,  as  described 
in  Chapter  LI.,  and  in  other  forms  traction,  with  pressure  on  the  head, 
should  be  tried;  this  failing,  McBurney's  hook  (Fig.  272)  should  cer- 
tainly be  tried,  as  it  involves  less  laceration  and  gives  better  control 
than  forceps  applied  through  an  incision. 

Associated  fractnre  of  the  pelvis,  usually  of  the  rami  of  the  pubis 
and  ischium,  and  sometimes  extending  into  the  acetabulum,  has  been 
reported.  It  has  always  been  caused  by  great  violence  acting  directly 
upon  the  patient,  and  has  usually  been  combined  with  other  injuries 
which  have  proved  fatal. 

Detachment  of  the  Labnun  Cartilagineum.  Zinner"  reports  a  case  of 
dorsal  dislocation  complicated  by  a  double  vertical  fracture  of  the 
pelvis  extending  from  the  pectineal  eminence  through  the  margin  of 
the  acetabulum  to  the  tuber  ischii  and  through  the  inner  border  of  the 
inferior  ramus  of  the  pubis,  and  by  detachment  of  the  labrum  carti- 
lagineum; the  latter  was  entirely  torn  away,  with  the  exception  of  a 
small  piece  at  its  upper  outer  part,  and,  with  its  ends  twisted  about 
each  other,  was  wedged  between  the  outer  margin  of  the  acetabulum 
and  the  neck  of  the  femur  and  prevented  reduction.  The  ligamentum 
teres  was  torn  from  the  acetabulum  and  remained  attached  to  the  head 
of  the  femur  and  to  the  labrum.  Detachment  of  a  portion  is  prob- 
ably not  rare. 

Simultaneotis  Dislocation  of  Both  Hips. 

Simultaneous  dislocation  of  both  hips  has  been  reported  in  about 
thirty  cases.^  Usually  the  dislocation  is  not  the  same  on  both  sides, 
but  if  backward  upon  the  ilium  in  one  it  is  forward  upon  the  obtura- 
tor foramen  or  upon  the  pubis  in  the  other.  The  common  cause  is  a 
heavy  blow  received  upon  the  back  or  side  while  the  patient  is  bending 
forward,  by  which  he  is  twisted  to  one  side,  so  that  one  thigh  is  abducted 

1  Cooper :  Dislocations  and  Fractures,  American  edition,  1844,  p.  40. 

2  Cooper :  Loc.  clt..  p.  41. 

*  Delagardc :  St.  Bartholomew's  Hospital  Reports,  1866,  vol.  ii.  p.  188 

*  Kammerer :  New  York  Medical  Journal,  February  16, 1889. 

B  Zinner :  Zeitsclirift  fUr  Heilkunde,  vol.  vlii.  p.  121 ;  abstract  in  Centralblatt  ftlr  Chlr.,  1888, 
p.  56. 

0  For  bibliography  of  26  cases  see  Niehans.  Deutsche  Zeitschrift  fUr  Chimnrie,  1888,  vol.  xxvli. 
p.  4G7  ;  also  a  double  dorsal  uislocation,  Pfeiffer,  in  Boston  Medical  and  Surgical  Journal,  August 
4,  1887. 


DISLOCATIONS. 

d  the  other  ailducted.  Of  this  mode  of  production  BoisnotV  case 
;>  a  good  example  :  a  bale  of  goods  fell  upon  a  powerful  man,  forty  " 
'ears  old,  strikiug  him  upon  the  left  side  of  tlie  head  and  neck,  and 
ijcnding  him  to  the  right,  and  caused  a  dorsal  dislocation  on  the  left 
ide,  and  a  suprapubic  one  on  the  right.  In  Barker's  case,  quoted  in 
Jhapter  LII.,  both  dislocations  were  obturator,  and  were  caused  bj'  a 
fall  from  a  height  of  about  thirty  feet  upon  a  sand  bank,  the  patient 
striking;  upon  his  feet  and  having  tbem  widely  separated.  In  Scfaia- 
zinger'g'  case,  dorsal  on  one  side  and  suprapubic  on  the  other,  it  was 
thought  the  latter  might  have  been  caused  by  the  efforts  of  the  by- 
standers to  drag  the  patient  from  under  the  bank  of  earth  that  had 
fallen  upon  him. 

Simultaneous  dislocations  of  the  left  kip  backward  and  of  the  right 
ktue  forward  aud  u})ward  were  reported  by  Brittain,*  and  of  the  ibt« 
and  hip  of  Ifie  same  aide  by  Hnlkc* 

Accidents  Caused  b7  Attempts  to  Bednce. 

Before  the  use  of  ether  and  chloroform  to  obtain  anreathesia,  and  the 
eeneral  substitution  of  milder  methods  in  the  place  of  forcible  traction 
by  pulleys.  It  was  not  rare  for  severe  inflammatory  reaction,  and  even 
suppuration,  to  follow  reduction  or  the  attempt  to  reduce,  or  for  the 
patieut  to  die  iu  consequence  of  the  shook  and  exhaustion  produced  by 
the  efforts  of  the  surgeou.  Cooper"  says  "  there  are  plenty  of  cases  on 
record  of  fatal  abscesses  from  violent  attempts  at  the  reduction  of  dis- 
located hips."  Such  consequences  are  now  extremely  rare,  but,  even 
when  forcible  traction  or  other  violent  manipuhitions  have  not  been 
employed,  they  must  still  be  expected  occasionally  to  occur  as  tJie 
result  in  part  at  least  of  the  original  traumatism. 

Fracture  of  the  neck  or  even  of  the  shaft  of  the  fenmr  has  been 
caused  in  a  number  of  cases  by  the  surgeon  in  his  efforts  to  reduce, 
either  by  forcible  traction  or  by  manipulation.  Although  in  modem 
methods  but  little  force,  comparatively,  Is  applied  by  the  surgeon,  yet 
it  must  be  remembered  that  that  force  is  habitually  applied  on  the  long 
arm  of  a  lever  of  which  the  neck  of  the  femur  is  tne  short  arm,  and 
the  fracturing  strain  upon  the  latter  is  thereby  greatly  augmented. 
The  fracture,  ap|>arently,  takes  place  more  frequently  during  rotation 
or  abduction  than  during  the  flexion  of  the  limb.  In  most  of  the 
reported  cases  the  account  is  limited  to  the  ctrcumstaucos  attending 
the  fracture,  and  no  mention  is  made  of  the  subsequent  course  of  the 
case.  Of  the  14  cases  collected  by  Wippcrmann  (viiie  eiipra),  includ- 
ing also  the  one  in  which  the  fracture  occurred  simultaneously  with 
the  dislocation  and  another  in  which  it  probably  did,  the  final  result  is 
indicated  in  9;  of  these  consolidation  of  the  fracture  took  place  in  3 
and  failed  in  6,  and  in  two  of  the  latter  (C/^rny,  Bryck),  in  both  of 
which  the  fracture  was  secondary  and  through  the  narrow  part  of  the 
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neck,  an  abscess  formed,  from  which  the  necrotic  head  of  the  femur 
was  subsequently  removed.     See  also  Kammerer,  supra. 

Fractures  produced  during  moderate  manipulation  in  recent  cases 
should  be  treated  in  accordance  with  the  considerations  affecting  the 
treatment  of  simultaneous  fracture  and  dislocation. 

In  Stokes's  fatal  case  of  suprapubic  dislocation,  in  which  death  was 
attributed  to  pulmonary  embolus,  it  is  impossible  to  say  whether  the 
fatal  result  was  due  to  the  traumatism  or  to  the  reduction.  If  it  was 
due  to  pulmonary  embolus  the  clot  must  have  formed  before  reduction 
was  attempted,  and  the  latter  could  only  have  caused  its  detachment. 

In  a  case  of  fresh  dorsal  dislocation  that  came  under  my  care  in 
Bcllevue  Hospital  in  1886,  death  occurred  an  hour  and  a  half  after 
the  accident  and  half  an  hour  after  easy  reduction  by  the  weight  of 
the  limb  in  the  prone  position,  without  anaesthesia.  The  patient  was 
a  muscular  young  man,  a  worker  in  a  brewery,  and  the  dislocation 
was  caused  by  a  fall  from  a  wagon.  He  was  brought  to  the  hospital 
within  an  hour  after  the  accident,  and  presented  marked  symptoms  of 
shock — restlessness,  sighing,  cool  surface,  small  pulse.     No  autopsy. 

Prognosis  and  After-treatment. 

The  prognosis  after  reduction  in  uncomplicated  cases  is  favorable, 
the  patients  usually  regaining  good  use  of  the  limb.  The  inflamma- 
tory reaction  is  usually  slight,  and  other  treatment  than  rest  in  bed  for 
two  or  three  weeks  is  rarely  required.  Occasionally  there  is  a  ten- 
dency to  recurrence  which  needs  to  be  combated  either  by  slight  per- 
manent traction  upon  the  limb  or  by  keeping  it  in  an  attitude  that  is 
unfavorable  to  recurrence,  extension,  abduction,  and  outward  rotation 
after  a  dorsal  dislocation. 

If  reduction  is  not  made  the  patient  will  be  permanently  crippled  to 
a  greater  or  less  degree.  Usually  a  new  articular  socket  is  formed  by 
bony  outgrowths  about  the  head  which  permits  some  motion,  and  the 
principal  disability  is  due  to  the  attitude  of  the  limb,  to  its  lack  of 
parallelism  with  the  other,  and  to  the  necessity  of  tilting  and  curving 
the  spine  in  order  to  bring  the  foot  to  the  ground;  but  in  a  few  cases 
patients  have  also  suffered  from  persistent  pain  aggravated  by  use,  and 
even  from  numbness  or  paralysis  due  to  pressure  on  a  nerve. 

In  the  dorsal  dislocations  the  attitude  of  the  limb,  flexion  and  abduo- 
tiou,  adds  considerably  to  the  actual  shortening,  and  the  patient  may 
be  unable  to  walk  without  crutches  or  a  support  attached  to  the  sole  of 
the  shoe.  In  unreduced  suprapubic,  supracotyloid,  and  obturator  dislo- 
cations the  attitude  is  often  less  faulty  and  in  a  number  of  cases  tlie 
limb  has  becu  very  serviceable. 

Habitual  DislocationB. 

A  considerable  number  of  cases  have  been  reported  in  which  the 
hip  could  be  voluntarily  dislocated  by  muscular  contraction  or  by  slight 
pressure  upon  the  foot  when  the  limb  was  placed  in  a  certain  attitude, 
or  in  which  the  dislocation  recurred  involuntarily  during  use  of  the 
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limb.  Perier'  colleetwl  fifteen  cases,  more  or  leas  authentic,  incIudLiiz 
one  observed  bv  bimHclf  and  exhibited  to  the  Socif-t^  de  Chirtirgie,  ana 
Hamilton  nine  additional  ones.  In  some  the  peculiarity  clearly  fol- 
lowed a  traumatic  dislocation,  iu  others  it  was  the  consequeoce  of  con- 
genital or  acquired  alterations  in  the  constituent  parts  of  the  joint. 
Only  the  former  will  be  here  considered,  the  latter  belonging  more 
atrictly  In  the  classes  of  spontaneous  or  [lafhological  dislocations. 

The  two  most  satisfaotorv  examples  are  one  observed  by  Billow* 
and  another  quoted  by  him  from  a  report  furnished  by  Dr.  £.  M. 
Moore;  both  were  dorsal.  In  Eigelow's  case  "  the  hip  was  dislocated 
while  the  legs  were  crossed,  a  wagon  in  which  the  man  was  riding 
having  pitched  into  a  hole.  In  a  few  hours  the  hip  was  reduced  by 
flexion.  Eight  days  after  the  accident,  in  attempting  to  walk  upon 
the  limb,  it  was  again  partially  luxated,  when  tne  patient  him^lf 
replaced  it  by  pushing  against  it  with  one  hand  and  pressing  with  the 
other  affainst  his  knee.  Since  that  time  both  luxation  and  reduction 
have  been  comparatively  eaaj',  and  the  patient  now  displaces  the  head 
of  the  bone  backward  upon  the  edge  of  the  socket  by  muscular  action, 
and  reduces  it  by  throwing  the  leg  out  sidewisc.  The  luxation  is 
sometimes  attended  with  ytain,  and  tlie  prominence  caused  by  the  head 
of  the  luxated  bnne  is  sensitive  to  the  touch.  The  displaoement  is 
rather  a  subluxation,  and  the  limb  exhibits  slight  flexion,  shnrtcning, 
and  inversion." 

Dr.  Moore's  iHilicnt  was  a  soldier,  who,  while  "  skirmishing  np  a 
hill,  sprang  back  suddenly  to  avoid  the  gun  of  a  comrade  in  anvauoe. 
His  left  foot  bemme  entangled,  and  his  weight  dislocated  his  hip.  He 
felt  the  injury,  and  supposed  it  out  of  joint.  Some  comrades  pulled 
it  in.  He  immediately  resumed  skirmishing,  and  marched  seven  miles, 
from  10  A.M.  until  6  p.m.  He  lay  down  at  night,  and  went  on  du^ 
the  next  day,  sharp-shooting,  crawling  all  day.  He  contlDued  thb 
kind  of  duty  five  days,  and  returned  to  camp,  when  he  was  imme- 
diately put  in  intrenchments,  and  worked  two  days  and  two  nights. 
Afterward  he  went  on  picket,  and  entered  the  hospital  on  the  sixteenth 
day  after  the  accident.  At  present  he  can  luxate  the  hip-joint  at  any 
time,  and  does  it  by  pressing  the  foot  on  the  floor  to  fix  it  firmly,  con- 
tracting the  adductors,  and  throwing  out  the  pelvis.  The  heaH  sud- 
denly leaves  the  acetabulum  and  goes  on  the  dorsum  ilii." 

As  no  autopsy  has  been  reported  in  any  sucli  case,  the  explanation 
of  the  peculiarity  can  only  be  inferred.  It  is  probable  that  the  rent  in 
the  capsule  is  insufficiently  repaired,  and  the  edge  of  the  acetabulum 
lowered  at  the  point  where  the  head  of  the  femur  escapes. 

Treatment  of  Old,  Unreduced  DislocationB. 

There  is  the  same  uncertainty  in  old  dislocations  of  the  hip  as  in 
those  of  other  joints,  as  to  the  length  of  time  after  which  reduction 
should  not  be  attempted.  Cases  have  been  re[H>rted  in  which  reduc- 
tion has  been  effected  after  the  lapse  of  many  weeks,  or  even  months; 

1  Psiier;  DulJ.  de  1*  Soc.  dc  Chlr.,  1859,  vol.  i.  p.  12.  '  Blgelow :  Tbe  BIp,  p.  lU: 
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Sir  Astley  Cooper^  reports  a  case  in  which  reduction  was  said  to  have 
been  produced  by  a  fall  after  the  lapse  of  five  years;  the  only  evidence 
of  reduction  is  that  a  loud  crack  was  heard  at  the  time  of  the  fall,  and 
that  the  patient  when  met  in  the  street  a  few  weeks  later,  walked  with- 
out limping. 

Hamilton  collected  fifteen  cases  in  which  it  was  claimed  that  reduc- 
tion had  been  successfully  accomplished  after  the  lapse  of  long  periods, 
and  shows  that  but  few,  if  any,  of  them  can  be  deemed  trustworthy ; 
in  a  number  of  them  the  dislocation  was  clearly  not  traumatic,  and  in 
the  others  the  reports  are  brief  and  unsatisfactory.  Sir  Astley  Cooper's 
statement  that  eight  weeks  was  the  period  after  which  it  woula  be 
imprudent  to  attempt  reduction  has  been  taken  rather  too  literally, 
and  the  sounder  judgment  is  that  the  question  is  to  be  determined  by 
other  facts  than  the  simple  length  of  time  that  has  elapsed,  such  as 
the  distance  of  the  head  from  the  acetabulum,  its  mobility,  the  degree  of 
the  inflammatory  reaction,  the  usefulness  of  the  limb,  and  the  health  or 
constitution  of  the  patient.  The  reasons  which  have  been  elsewhere 
given  when  considering  the  same  question  with  reference  to  other  joints 
are  equally  applicable  to  the  hip,  and  forbid,  in  my  judgment,  forcible 
attempts  by  traction  and  manipulation. 

The  special  measures  that  have  been  employed  either  to  effect  reduc- 
tion or  to  improve  the  functional  condition  of  the  limb  are  open 
arthrotomy,  osteotomy  or  fracture  of  the  neck  or  shaft,  and  excision 
of  the  head  or  of  the  head,  neck,  and  trochanter. 

The  first  is  applicable  to  relatively  recent  cases  which  are  thought  to 
be  not  absolutely  irreducible,  to  be  supplemented  in  case  of  failure  by 
excision.  The  others  are  applicable  to  older  cases,  as  palliative  measures 
designed  to  improve  the  position  of  the  limb  and  make  it  movable. 

Open  arthrotomy  has  been  tried  in  30  cases;^  in  11  reduction  was 
effected,  in  19  it  failed  and  resort  was  had  to  excision  in  18  and  to 
osteotomy  in  1.  Of  the  11  cases  in  which  reduction  was  made,  a  good 
or  fair  functional  result  followed  in  8,  1  died  of  sepsis,  in  1  the  head 
of  the  l)one  became  necrotic  and  was  removed,  and  in  1  recurrence 
took  place.  Almost  all  the  cases  belong  to  the  antiseptic  period ;  they 
show,  unless  the  operative  methods  have  been  faulty,  that  reduction  is 
impracticable  in  about  two-thirds  of  all  cases  and  must  then  end  in 
excision,  osteotomy,  or  abandonment.  The  danger  to  life  in  the 
attempt  is  probably  not  fully  shown  by  the  statistics,  for  the  fatal  cases 
are  more  likely  than  others  to  go  unpublished.  1  know  of  one  fatal 
case,  about  1896,  that  is  not  included  in  the  list;  the  operation  was 
long  and  difficult,  and  the  patient  died  in  a  few  hours.  Almost  all 
the  operations  in  the  dorsal  cases,  which  are  the  great  majority,  were 
done  by  a  posterior  or  external  incision  which  does  not  give  easy 
access  to  the  joint  and  to  the  parts  which  presumably  most  oppose 
reduction;  I  am,  therefore,  disposed  to  believe  that  the  anterior 
approach  recommended  by  Fiorani  and  employed  by  Vecelli  (Kirn) 

^  Cooper :  Loc.  cit.,  p.  81. 

«  For  bibliography  see  1st  edition ;  Kirn,  BeitrKge  zur  kiln.  Chir..  1889,  vol.  Iv.  p.  637  ;  Harris, 
Annals  of  Surgery,  September,  1894 ;  Engel,  Arch,  ftlr  kiln.  Chir.,  1897,  p.  629 ;  and  Sajous'  Annual, 
passim. 
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th  division  of  the  Y-ligament  close  to  the  femnr  would  make  rcduc- 

11  easier,  but  it  might  favor  recurrence. 

EzciBion  of  the  head,  or  of  the  head,  neck,  and  trnchanter,  has  been 

■eported  in  the  1%  cases  above  mentioned,  after  au  attempt  to  rcdriw, 

■id  in  9  otliers.'     In  Paci's  the  division  waa  made  below  the  tnvclixn- 

r.    Two  died;  in  the  others  the  fnnolional  result  is  generally  reported 

is  "  good"  or  "  fair," 

Osteotomr,  through  or  below  the  neck,  has  been  done  by  ^'an  Wabl 
and  Kock*  and  by  Vilteneuvc*  after  failure  to  reduce  by  arthrotomv; 
in  two  the  reiiortetl  result  was  good,  in  the  third  (Kock)  the  bone 
healed  in  a  faulty  position. 

In  deciding  whether  or  not  to  interfere  in  an  old  case,  and  in  choos-  I 
iug  a  method  if  interference  is  deter  '  J  upon,  several  things  beside 
the  mere  fact  of  the  existence  of  the  dislocation  mciat  be  ooiisidered.  If 
the  limb  is  useful,  if  the  patient  is  not  suCfering  from  pressure  effects, 
and  if  he  is  no  longer  young,  prudence  will  often  dictate  abstention. 
Qaieta  von  movere !  Or,  at  the  most,  an  osteotomy  may  l>e  done  to 
bring  the  limb  into  a  more  convenient  and  serviceable  position.  If  the 
patient  is  younger,  if  the  disability  is  greater,  if  the  position  of  the 
head  causes  serious  jiressurc  effects,  reduction  by  arthrotomy  may  be 
attempted,  preferably,  I  think,  by  an  anterior  incision,  with  the  deter- 
mination to  abandon  the  attempt  if  it  proves  difficult  and  to  substitute 
excision.  But  the  surgeon  must  carefully  consider  the  present  usefnl- 
ness  of  the  limb,  the  probability  of  the  usefulness  that  will  follow  the 
interference,  and  the  risk  to  life  incurred  in  the  attempt  to  improve. 

BubcutaneouB  fracture  of  the  neck  has  never,  so  far  as  I  know,  Iwcn 
intentionally  done  to  correct  a  vicious  position  of  the  limb,  but  in  n 
number  of  cases  in  which  it  has  occurred  during  an  attempt  to  reduce 
it  has  been  utilized  for  this  purpose  and  with  good  results,  although, 
as  above  mentioned,  necrosis  of  tlie  head  of  the  femur  has  twice  ensued. 


CONGENITAL  DISLOCATIONS. 

(See  Chapter  XXXV.) 

SPONTANEOUS  OR  FATHOLOOICAL  DISLOCATIONS. 

Almost  all  the  different  kinds  of  spontaneous  dislocation  have  been 
observed  at  the  hip,  and  many  of  them  with  a  frequency  that  has  doI 
been  observed  at  otJier  joints.  The  weight  of  the  body  in  walking  is 
a  factor  of  much  importance  and  constantly  at  work,  the  effect  of 
which  is  well  shown  in  three  cases  reported  by  Liicke,'  in  which  the 
dislocation  followed  rhachitic  changes  in  the  shape  of  tlie  femurs  and 
the  spinal   column.     The  patieuts  were  children  who,  at   birth  and 

'  l>«lu»nle.  Sl.Banlioloineiv'iiHii«DltBlK?pnrU,  ISi^G,  To1.iL.  p.  1S3;  Sydaeji  Jones,  lAiiaei.1ffi<r 
Ml.  11.  WO;  lUllmow,  St-PetenhurgMBd.  Wochen,,  JulyM,  1SS8  ;  Gnulanl.  Cenlmlbklt  fdr  CUr.- 
UUO,  p.  Mi ;  Kaiainerer,  UedtuI  Kecord,  Marpb  4,  1893  ;  Flower,  British  Hedlcul  Jounial.  Not.  ;^ 
ISea ;  Browne.  Iblil.,  Fubruuy  15,  1H96 ;  Oilcrmayer,  CenlralblHU  tur  Chlr.,  Ka;  11,  UK  ;  Fad. 
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during  infancy,  showed  no  sign  of  dislocation;  after  a  time  rhachitic 
changes  occurred,  the  displacement  appeared,  and  walking  became 
difficult.  Liicke  found  a  marked  lumbar  lordosis  and  anterior  curva- 
ture of  the  femurs;  the  trochanters  were  displaced  far  backward,  and 
the  dislocation  was  evident.  He  thought  the  curvature  of  the  femurs 
was  the  primary  change,  and  the  lordosis  compensatory  of  it,  and  that 
the  dislocation  was  due  to  changes  in  the  acetabulum  following  the  con- 
sequent pressure  at  an  unusual  point. 

Of  similar  character  are  those  cases  in  which  the  dislocation  has 
taken  place  in  a  healthy  joint  in  consequence  of  the  prolonged  main- 
tenance of  some  exceptional  attitude,  as  in  a  case  reported  by  Franks* 
of  a  child  five  years  old,  who  had  been  confined  to  the  bed  for  many 
months  by  an  arthritis  of  the  left  hip,  and  had  lain  upon  its  left  side 
with  the  knees  and  hips  flexed,  and  the  right  hip  adducted;  a  dorsal 
dislocation  took  place  without  pain  on  the  right  side.  Here  the  con- 
traction of  the  muscles  takes  the  place  of  the  weight  of  the  body  in 
producing  the  dislocation  when  the  limb  is  long  held  in  a  favorable 
attitude,  and  many  examples  of  this  effect  have  been  reported  in  cases 
in  which  the  joint  was  the  seat  of  an  arthritis,  as  in  acute  articular 
rheumatism,  or  in  continued  fevers,  typhoid,  scarlatina,  in  which  usu- 
ally there  are  indications  of  inflammation  of  the  joint,  although  in 
some  cases  attention  was  first  called  to  the  joint  by  the  appearance  of 
the  deformity.  As  the  individual  usually  lies  with  the  thigh  flexed 
and  adducted,  the  dislocation  almost  always  takes  place  backward  and 
upward;  but  in  a  case  observed  by  Stromeyer,^  a  man  eighteen  years 
old,  affected  with  acute  articular  rheumatism,  especially  of  the  hip, 
during  the  entire  course  of  which  he  had  lain  on  nis  side,  the  disloca- 
tion was  into  the  obturator  foramen. 

^^  Paralytic''  or  ^^  myopathic"  dislocations  of  the  hip,  those  in 
which  the  displacement  is  effected  by  the  unopposed  contraction  of  cer- 
tain muscles  or  groups  of  muscles,  whose  antagonists  are  paralyzed, 
have  been  most  frequently  seen  as  a  consequence  of  infantile  paralysis. 
As  has  been  shown  in  Chapter  XXX  V  I.  they  were  formerly  con- 
founded with  congenital  dislocations,  and  were  first  clearly  separated 
from  them  by  Verneuil,^  and  afterward  studied  in  detail  by  some  of 
his  pupils,  especially  Reclus.*  When  the  paralysis  involves  all  the 
muscles  of  the  hip  the  joint  becomes  loose,  and  the  femur  may  be  dis- 
l>laced  and  replaced  at  will,  but  when  only  a  part  of  the  muscles  are 
paralyzed  the  contraction  of  the  others  leads  to  a  permanent  displace- 
ment. If  the  posterior  muscles  are  paralyzed,  and  the  adductors 
remain  in  good  condition,  the  dislocation  is  dorsal;  if  the  adductors 
are  [)aralyzed  and  the  glutei  remain  sound,  the  dislocation  is  forward 
upon  the  pubis.  One  of  the  cases  observed  by  Reclus  may  be  taken 
as  a  ^ood  example  of  one  form;  a  child,  which  had  previously  been 
healthy  and  \vell  formed,  was  attacked  at  the  age  of  seven  years  with 
high  fever  and  a  paralysis  which,  at  first  general,  became  localized  in 

1  Franks :  Lancet.  1883,  vol.  ii.  p.  15. 

2  Stroraeyer :  Haudbncb  der  Chir.,  1844.  vol.  I.,  quoted  by  Forgue  and  Maubrac. 
«  Verneull :  Bull,  de  la  Soci<^i6  de  Chirurgle.  1866. 

<  Reclus :  Revue  de  M6d.  et  Chir.,  1878,  p.  176. 
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the  glutei  and  the  other  nelvi-trochauteric!  tnitscles;  the  otlier  groups, 
especially  the  adductors  of  the  thigh,  recovered  their  activity;  a  well- 
marked  doFBal  dislocation  fnllowed.' 

In  a  case  i-eported  by  Bradford,'  a  girl,  eighteen  months  old,  the 
right  thigh  was  flexed  and  abducted  at  a  rigiit  angle,  the  adductors 
were  paralyzed,  the  glutei  aud  tensor  vaginic  fenioris  soiuid.  The  head 
of  tlie  femur  could  be  felt  iu  the  groiu  upon  the  superior  ramus  of  the 
pubis  midway  between  the  symphysis  and  the  anterior  superior  spine 
of  the  ilium,  deduction  was  effected,  but  the  limb  remained  almost 
powerless. 

The  cases  should  be  treated  by  prompt  reduction,  if  jiossible,  and 
the  maintenance  of  the  limb  in  an  attitude  that  oujMJses  reciirrem*. 

In  three  cases  reported  by  Roser"  in  1885,  at  tlie  Congress  held  at 
Strasburg,  the  paralysis  Mas  due  to  spinal  disease;  in  one  of  them  the 
patient  produced  the  dislocation  by  swinging  his  legs  forward  while 
walking  with  cnitcheti;  in  the  other  two  tlie  dislocation  took  place  in 
bed  without  appreciable  cause. 

The  limitation  of  the  paralysis  to  one  group  of  muscles  is  to  be 
explained  by  the  fact  that  the  adductors  arc  supplied  by  tlie  obturator 
nerve,  a  branch  of  the  lumbar  plexus,  and  the  posterior  muscles  by 
branches  of  the  sacral  piexns,  and  that  the  medullary  centres  of  these 
nerves  are  at  different  points  iu  the  cord,  that  of  the  femur  being  at 
a  higher  point  than  the  other,  probably  at  the  upper  part  of  the  lurobsr 
enlargement. 

Dislocations  due  to  destruction  of  the  bony  parta  of  the  joint  by 
tubercular  disease  are  comparatively  common;  their  consideration 
belongs  rather  to  the  subject  of  disease  of  the  hip-joint. 

In  like  manner  the  consideration  of  those  dislocations  wliioli  follow 
changes  iu  the  bones  produced  by  chronic  rheumatism  or  dry  arthritis 
or  in  ataxia  belongs  to  works  upon  those  subjects.  The  alterations  in 
the  shape  of  the  boues,  either  by  atrophy  or  by  hy|iertrophy,  are 
so  marked  that  reduction  or  maintenance  of  reduction  is  impossible. 
In  dry,  or  deforming,  arthritis  not  only  are  all  the  eonstituent  parts  of 
the  joint  involved  in  the  changes,  but  the  muscles  also  become  degen- 
erated ;  the  bones  are  usually  hyirertrojihied  by  outgrowths  at  the  bor- 
ders of  the  articular  surfaces,  they  lose  their  articular  cartilage,  and 
become  eroded  at  points  of  contact.  The  changes  in  locomotor  ataxia 
are  characterized  by  early  and  rapid  atrophy  of  the  head  aud  neck  of 
the  femur  with  deistruction  to  a  greater  or  less  extent  of  the  rim  of  the 
acetabulum,  Sometimes  dislocation  takes  place  abruptly  with  well- 
marked  and  characteristic  symptoms;  in  other  cases  the  symptoms  are 
more  like  those  of  fracture  of  the  neck  of  the  femur,  the  foot  is  everted 
and  the  trochanter  raised,  but  the  movements  are  exoeptionallj  free 
and  may  be  painless. 

1  See  paper  by  Kftrcwsk 
1  Bradford ;  Bof'~  "" 
<  Koser:  Quolec 


CHAPTER    LIV. 

DISLOCATIONS  OF  THE  KNEE. 

Anatomy.  The  knee-joint  may  be  regarded  as  composed  of  two 
joints,  of  which  one  is  formed  by  the  patella  and  femur,  the  other  by 
the  femur  and  tibia;  and  the  latter  is  composed  of  two  parts,  differing 
somewhat  from  each  other,  each  of  which  is  formed  by  one  of  the  con- 
dyles of  the  femur  and  the  corresponding  portion  of  the  upper  surface 
of  the  tibia.  The  condyles  of  the  femur  are  separated  from  each  other 
by  the  intercondylar  notch,  and  between  the  condylar  surfaces  of  the 
tibia  is  a  depression  which  is  interrupted  in  the  centre  by  the  spine. 

The  ligaments  which  bind  the  femur  to  the  tibia  and  fibula  are  the 
external  and  internal  lateral,  the  posterior,  and  the  crucial.  The 
internal  lateral  ligament,  long  and  flat,  extends  from  the  internal 
tuberosity  of  the  femur  to  the  inner  side  of  the  shaft  of  the  tibia;  the 
external  lateral,  more  rounded  and  cord-like,  extends  from  the  exter- 
nal tuberosity  of  the  femur  to  the  head  of  the  fibula,  overlying  the 
tendon  of  the  popliteus  above  and  being  embraced  by  the  tendon  of  the 
biceps  below.  The  short  external  lateral  ligament,  lying  somewhat 
more  deeply  and  posterior  to  the  other,  is  attached  above  to  the 
side  of  the  condyle  and  below  to  the  styloid  process  of  the  fibula.  The 
posterior  ligament  is  attached  above  to  the  upper  part  of  the  intercon- 
dylar fossa  of  the  femur  and  below  to  the  posterior  margin  of  the 
head  of  the  tibia.  The  crucial  ligaments  extend  from  either  side  of 
the  intercondylar  notch  to  the  depression  in  front  of  and  behind  the 
spine  of  the  tibia.  In  full  extension  of  the  knee  these  ligaments  are 
made  tense,  but  in  flexion  at  a  right  angle  the  lateral  ones,  especially 
the  exteral  lateral,  are  relaxed. 

The  semilunar  fibro-cartilages  are  intra-articular  structures  attached 
to  the  head  of  the  tibia  at  their  outer  margins  and  ends  and  having 
free  smooth  surfaces  above  and  below;  they  are  triangular  on  vertical 
section,  the  peripheral  border  being  thick,  the  central  thin;  as  they  are 
rings,  not  disks,  each  leaves  the  corresponding  condylar  surface  of  the 
tibia  uncovered  at  the  centre.  The  internal  one  is  semicircular,  and 
its  ends  are  attached  in  front  of  and  behind  the  spine  of  the  tibia 
respectively ;  the  external  one  is  nearly  a  complete  circle,  and  its  ends 
are  attached  to  the  spine  of  the  tibia  between  tnose  of  the  internal  one, 
its  posterior  end  is  also  attached  to  the  inner  condyle  of  the  femur  in 
connection  with  the  posterior  crucial  ligament.  The  external  cartilage 
is  movable  upon  the  tibia,  this  freedom  of  motion  being  utilized  in  the 
outward  rotation  of  the  leg  which  occurs  at  the  end  of  extension,  while 
the  internal  one  is  more  fixed  and  serves  mainly  to  make  a  more  con- 
cave surface  for  articulation  with  the  internal  condyle  of  the  femur. 
The  anterior  borders  of  the  two  cartilages  are  connected  together  by 
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slight  transverse  banil,  tlie  transverse  ligament ;  it   Is   6ompiini«3 

nking. 

The  capsular  membrane  fills  tlic  gaps  between  the  ligametits;  and 
those  portions  which  extend  from  either  side  of  the  patella  to  tlic 
feranr  and  tibia  in  connection  with  the  vasli  muscles  and  the  fascia  lata 
are  called  the  lateral  ligaments. 

The  synovial  membrane  extends  well  up  on  the  front  of  the  thigh, 
frequently  commtinicatiug  with  a  bursa  under  the  quadriceps,  aiid 
invests  tlie  crucial  ligaments  by  a  reflection  from  the  posterior  wall. 
Between  the  tibia  and  patella  it  rests  upon  a  mass  of  fat,  forming  two 
lateral  folds,  the  alar  ligaments,  and  sending  backward  from  its  middle 
another  fold,  the  ligamentum  mucosnro,  which  is  attached  to  the  fiunl 
of  the  iatercoudvlar  notch.  By  these  folds  and  the  crucial  ligaments 
the  joint  is  divided  into  three  more  or  less  freely  communicating  ewin- 
partments. 

Fuuclionally,  the  femoro-tibial  joint  is  a  ginglymo-arthrodiai,  its 
movements  beiug  effected  by  a  combination  of  gliding,  rolling,  ajid 
rotation  of  the  bones  upon  each  other.  In  complete  extension  no  rota- 
tion is  possible,  but  as  the  knee  is  flexed  outward  rotation  ap|)earsaiid 
increases,  reaching  21  degrees  at  rectangular  flexion  and  31  degrees  at 
flexion  30  degrees  within  a  right  angle.     (Mayer.) 

In  complete  extension  the  patella  rests  upon  the  upper  part  of  the 
trochlear  surface  of  the  femur,  and  as  flexion  is  made  it  moves  down- 
ward and  is  gradually  turned  outward  by  the  increasing  prominence  of 
the  internal  coudyle,  so  that  at  the  last  it  rests  by  its  upper  and  outer 
facet  on  the  front  of  the  external  condyle  and  by  its  inner  facet  against 
the  narrow  surface  of  the  outer  margin  of  ihe  internal  condyle.  As 
the  movement  of  extension  approaches  its  limit  the  tibia  undei^oes 
slight  outward  rotation  in  which  the  external  semilunar  cartilage  does 
not  participate,  that  is,  the  outer  condylar  surface  of  the  tibia  moves 
backward  under  the  tibro-cartilage;  correspondingly,  when  flexion  is 
b^un  from  the  jMisition  of  complete  extension  it  is  accompanied  by 
inward  rotation  of  the  tibia.  The  limitation  of  extension  is  effecteli 
by  the  posterior  and  lateral  ligaments,  that  of  flexion  by  the  contact  of 
the  soft  iMirts  of  the  calf  ana  thigh  and  of  the  posterior  margin  of 
the  semilunar  cartilages  with  the  back  of  the  condyles  of  the  femur. 
Displacement  of  the  tibia  forward,  backward,  or  to  either  side  is  op- 
posed by  the  lateral  and  crucial  ligaments. 

Statistics.  Disloi"ations  of  the  knee,  of  the  femoro-tibial  joint,  are 
rare,  ooostituting  about  1  per  cent,  of  all  cases.  They  arc  divided 
according  to  the  direction  in  which  the  tibia  is  displaced  into /ojirorrf, 
bachcard,  outward,  and  inward  dislocations,  and  dislocations  by  r(Aa- 
tion.  Malgaigne  made  additional  groups  of  intermediate  forms.  The 
dislocation  may  be  complete  or  incomplete,  simple  or  compound.  A 
tabulation  which  I  made  by  the  aid  of  the  references  to  periodical 
literature  in  the  Index-Catalogu&  of  ihe  Surffeon-GeneraTa  Library 
showed  that  of  114  traumatic  cases  the  dislocation  was  forward  in  52, 
backward  in  34,  outward  in  21,  inward  in  4,  "  lateral"  in  1,  and  by 
rotation  in  3.  In  21  of  them  the  dislocation  was  compound;  11  for- 
ward, 4  backward,  6  outward. 
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The  injury  is  very  rare  in  childhood,  the  two  youngest  patients  in 
my  list  being  aged  ten  and  eleven  respectively;  it  is  of  exceptional 
gravity  because  of  the  size  of  the  joint,  the  fact  that  it  is  usually 
caused  by  great  violence,  and  because  of  the  frequency  with  which  it 
is  compound  and  with  which  the  popliteal  vessels  are  injured.  Am- 
putation has  been  resorted  to  in  a  large  proportion  of  cases.  Simul- 
taneous dislocation  of  both  knees  has  been  observed  in  a  few  cases. 

Dislocations  Forward. 

These  may  be  complete  or  incomplete,  simple  or  compound.  The 
complete  seem  to  be  very  much  rarer  than  the  incomplete;  the  com- 
pound occur  in  an  exceptionally  large  proportion,  over  21  per  cent, 
in  the  tabulation  just  given,  and  the  wound  is  habitually  made  by 
rupture  of  the  soft  parts  posteriorly  where  they  are  stretched 
across  the  projecting  condyles  of  the  femur  in  hyperextension  of 
the  leg. 

The  cause  may  be  either  hyperextension  of  the  leg,  or  violence 
received  upon  the  front  of  the  thigh  or  the  back  of  the  leg  near  the 
knee.  The  former  appears  to  be  much  the  more  common;  in  it  the 
tibia  turns  upon  its  anterior  margin  as  &  centre,  putting  the  posterior, 
lateral,  and  crucial  ligaments  upon  the  stretch,  and  after  their  rupture 
it  glides  forward  along  the  condyles,  or  the  condyles  slide  backward 
along  it.  The  hyperextension  may  be  produced  by  a  force  applied  to 
the  back  of  the  leg  or  foot,  or,  more  commonly,  by  the  propulsion  of 
the  trunk  and  thigh  while  the  leg  is  held  stationary  ana  upright; 
thus,  a  man  running  down  a  hill  steps  into  a  hole,  the  leg  entering  as 
far  as  to  its  upper  third,  and  falls  forward.  In  a  case  of  my  own  the 
patient,  a  large  heavy  man,  was  standing  in  an  elevator  which  was 
suddenly  stopped  while  descending  rapidly;  he  received  the  dislocation 
without  falling  or  being  struck,  apparently  by  hyperextension  of  the 
knee.  The  tibia  overrode  the  femur  one  and  a  half  inches.  The 
other  cause,  direct  violence,  may  act  upon  the  front  of  the  knee  while 
the  leg  is  either  extended  or  partly  flexed.  In  another  set  of  cases, 
of  which  I  have  met  with  the  records  of  four  examples,  the  mode  of 
production  is  not  clear;  the  patients  were  caught  in  rapidly  revolving 
wheels  or  shafts  and  whirled  around  many  times,  the  body  passing  at 
some  part  of  its  course  through  a  narrow  space;  in  three  of  these  cases 
both  knees  were  dislocated,  in  two  of  them  one  dislocation  being  for- 
ward, the  other  backward,  and  in  the  third  one  dislocation  was  forward 
and  the  other  inward. 

In  a  case  reported  by  Cotton^  the  ligaments  of  the  joint  had  gradu- 
ally grown  so  weak  that  the  knees  bent  backward;  as  the  patient  got 
out  of  bed  one  morning  a  compound  dislocation,  with  rupture  of  the 
popliteal  artery,  was  produced. 

Pathology.  In  the  incomplete  form,  that  in  which  the  upper  articu- 
lar surface  of  the  tibia  is  still  in  contact  by  its  posterior  portion  with 
the  inferior  surface  of  the  condyles,  the  injury  to  the  ligaments  and 
other  soft  parts  appears  to  be  slight;  in  the  only  autopsy,  one  reported 

1  Cotton :  Proceedings  of  the  Connecticut  Medical  Society,  1880,  vol.  ii.  p.  54. 
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by  Desormeaux,'  the  anterior  crucial  ligament  alone  was  toro,  and  that 
only  in  part.  In  the  conijiletc  form,  ou  the  other  hand,  tlie  injuriea 
are  very  extensive;  one  or  both  lateral  ligaments,  one  or  both  crucial, 
the  posterior,  and  the  lateral  ligaments  of  the  patella  are  completely 
ruptured  or  widely  torn.  The  posterior  muscleB,  the  bice])a,  gastrocne- 
mius, popliteus,  even  the  soleus  and  vastus  internua  are  lacerated  or 
divided;  the  internal  and  external  jmliteal  nerves  may  be  torn  or 
bruised,  the  popliteal  artery  and  vein  ruptured,  the  skin  of  the  poplit- 
eal space  torn  tlirough.  Sometimes  the  ligaments  are  ruptured,  some- 
times they  are  torn  from  the  femur,  perhaps  bringing  with  them 
portions  of  the  boue;  the  protruding  condyles  ap])ear  sometimes  as  if 
they  had  been  cleaned  with  a  knife.  The  overriding  of  the  tibia  and 
femur  may  amount  to  two  or  even  three  inches;  in  Mayo' a'  it  wass^d 
to  be  fully  four  inches. 

The  injuries  to  the  popliteal  artery  are  of  exceptional  interest  and 
importance.  Its  inner  and  middle  coats  may  be  torn  completely  aero^ 
(Anuandale,  Cotton,  Knichynicki,'  Lowe,'  two  cases,  Veven*,*  and 
Stewart  and  Turner,  i^uoted  by  Spillmann;  in  most  of  them  the  dislo- 
cation was  compound);  or,  as  in  a  case  examined  by  Malgaigucj  there 
may  be  several  small  renta  at  atheromatous,  calcareous  points.  The 
artery  may  be  simply  compressed  and  remain  eomiwtent  to  perform  its 
functions  when  the  pressure  is  removed  (Davis,*  HisonO,  or  it  may 
be  so  bruised  that  a  tlirombus  will  subsequently  form  (Bnttain).  The 
popliteal  vein  appears  from  the  reports  to  have  been  less  frequently 
torn,  but  when  bruised  it  also  may  become  occupied  by  a  thrombus. 
It  seems  probable  that  in  the  cases  in  which  gangrene  followed  the 
vein  as  well  as  the  artery  was  injured.  The  opportunities  for  direct 
examination  after  death  or  amputation  have  been  numerous;  among 
the  reports  may  be  mentioned  those  by  Malgaigne,  Volkmann,"  Albert,' 
Birkett,'"  Anuandale,"  Brittaiu,"  Sladelung,"  Spillmann,'*  and  Lowe, 
above  quoted. 

SymptomH.  The  leg  is  usually  in  almost  complete  extension,  and 
when  viewed  from  the  side  it  is  seen  to  lie  in  a  plane  more  or  less  ante- 
rior to  that  of  the  thigh,  according  as  the  dislocation  is  complete  or 
incomplete;  it  may  be  hyperextended  or  partly  flexed,  and  mav  be 
rotated  in  either  direction.  The  outlines  of  the  i)rojecting  condyles 
can  be  seen  and  felt  in  tlie  popliteal  space,  and  above  the  tibia  in  front 
lies  the  patella,  more  or  less  horizontal  and  freely  movable,  and  the 
skin  above  it  shows  markeit  transverse  folds;  tlie  flat  articular  sur^ice 
of  the  tibia  can  be  felt  on  each  side  of  the  ligamentum  patellee.  In 
the  incomplete  form  the  deformity  is  less  marked,  and  tnc  diagnosis 
may  be  difficidt  if  the  region  is  swollen. 

>  Deeormeaux :  HuU.  de  la  Soc.  de  Cblrnisie,  1S&3,  toI.  HI.  p.  367. 

I  Cooper :  Inc.  dl.,  p.  1B7. 

■  KnlcbTDlckl :  Alfg.  Wiener  nivd.  Zeilung,  I8Ta,  vol.  ivlli.  p.  3S5, 

*  Lowe  :  St.  B«rthcrfomew'»  Hcupltal  ReporW.  ISfin,  toI.  v.  p.  80. 

*  Veteia .  Lancet,  IWg,  vol.  11.  n.  543, 

*  OhtIs:  Phllndelpbla  Medical  Time);,  l>i7fi-77.  vol.  vlL  p.  270. 

'  Hlion  :  Sanh  Ametican  Medlco-Chlcurslcal  Review.  ISM,  vol.  11.  p.  7fi. 
'_  Voikmann;  Beilrugo  lurCblr..  p.  "" 


Albert :  Wiener  med,  P^e^«e.  IST2.  i°  Blrketl :  Lancet,  IS.'iO,  toL  11.  b.  70S. 

■■  Annandslo :  Lanuet,  ISSl,  vol  II.  p.  903. 
13  Britlalnr  lyindon  Medici  Osiette,  1S3I1.  vol.  ivlil .  p.  25T. 
I"  Mftdelung :  Berlin,  kiln.  Wochen«chrlfl,  1873. 
I'  SplllmBiin  :  Diet,  eocjclop.  lies  Sc.  MOd.,  art.  Genou,  p.  GOO. 
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The  lirub  may  be  fiiced  in  its  poaition,  or  it  may  be  movable  in  any 
direction,  hype  rex  tension,  flexion  to  a  right  angle,  or  laterally. 

If  tbc  skin  is  broken  the  rent  is  transverse  and  posterior,  and 
through  it  one  or  both  condyles  may  project,  or  the  finger  can  be 
readily  passed  into  the  joint.  The 
main  vesselsand  the  internal  pop- 
liteal nerve  commonly  lie  in  the 
intercondylar  notch,  and  may 
sometimes  be  plainly  visible. 

Injury  to,  or  compression  of, 
the  artery  is  shown  by  the  loss  of 
pulsation  in  the  arteries  of  the 
foot  and  ankle;    injury  to  the 

nerve     by    loss    of     sensation     or  ADteriordislocnltonof  Ihekuee, 

numbness,  and,  later,  by  changes 

due  to  defective  nutrition  of  the  limb  and  by  pain. 

The  course  after  injury  to  the  artery  is  well  shown  in  the  rei>ort  of 
Annandale's  case,  that  after  injury  to  the  nerve  in  Le  Dentu's,' 
Anuandale's  patient  complained  that  the  foot  felt  cold,  but  sensation 
in  the  toes  was  normal;  the  dislocation  was  easily  reduced,  and  the 
patient  did  well  for  a  week;  then  it  was  noticed  that  the  foot  was  livid 
and  cold.  Two  days  lat«r  blebs  had  appeared  upon  it,  and  tbe  discol- 
oration had  advanced  upon  the  leg;  three  days  later  the  signs  of  gan- 
grene were  marked,  and  the  limb  was  then  amputated  above  the  knee. 
The  inner  and  middle  coate  of  the  popliteal  artery,  which  were  ather- 
omatous, were  turn  about  an  inch  above  its  bifurcation,  and  curled 
inward;  the  vessel  was  plugged  by  a  firm  clot. 

Le  Dentu's  patient,  a  man  twenty-seven  years  old,  was  caught  in 
the  belt  of  machinery  and  whirled  around  rapidly,  his  legs  striking 
each  time  against  the  ceiling;  he  received  a  complete  dislocation  for- 
ward of  the  right  knee,  and  a  complete  backward  dislocation  of  the 
left  one;  the  latter  was  reduced  immediately,  the  former  on  the  next 
day.  On  the  nineteenth  day  the  potient  complained  of  sharp  pain  in 
both  leg.s,  and  on  e;camination  an  eschar  as  large  as  a  fifty-cent  piece 
was  found  on  the  left  culf,  and  another  over  the  right  tendo  Achillis; 
the  former  healed  promptly,  the  latter  increased,  ana  part  of  the  tendon 
sloughed.  The  pain  became  very  severe  in  the  right  leg,  it  was  neu- 
ralgic in  character,  a  sensation  of  numbuess  with  darting  pain  in  tbe 
foot  and  sometimes  in  the  leg,  recurring  especially  at  night.  It  per- 
sisted until  the  thirty-fifth  day,  and  returned  a  week  later.  On  the 
forty-fifth  day  another  eschar  appeared  on  the  sole  of  the  right  foot 
opposite  to  the  head  of  the  first  metatarsal  bone.  Sensation,  which 
had  previously  been  dulled  in  front,  was  now  entirely  lost  througliout 
the  right  leg,  except  in  the  region  supplied  by  the  long  saphenous 
nerve.  Four  days  later  the  pain  ceased,  and  the  eschars  began  to  heal. 
Seven  months  after  accident  the  patient  returned  to  the  hospital ;  there 
was  considerable  atrophv  of  the  right  leg,  loss  of  power  in  the  muscles 
that  move  the  foot  and  toes,  and  some  stiffness  at  the  ankle.     The 
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ovemeate  of  both  knees  were  uornial,  and  the  lieaments  appeared  to 

ive  reunited  floiidly.  Tbe  patient  limped  in  walkiog,  but  the  limp 
taa  due  solely  to  tbe  atrophy  of  the  muscles  and  to  the  persistcncv  cm 
•"!  outer  Bide  of  the  sole  of  the  right  foot  of  one  of  the  threi?  uWri- 

ns  that  had  appeared  upon  the  foot  and  heel.  The  tropiiic  troubles 
were  attributed  to  a  neuritis  of  the  popliteal  nerves  occasiooed  by  their 
laceration  or  bruising  at  the  time  of  the  accident. 

Paralysis  of  the  muscles  of  the  outer  side  of  the  leg  has  been  ob- 
served iu  three  other  cases,  Brand,  I'Druh,  and  FoiDsot,'  in  one  of 
which,  however  (Brand),  the  fibula  had  been  broken  at  its  upper  end. 

Of  the  compound  cases,  several  recovered  with  good  use  of  the 
limb;  in  others,  amputation  or  excision  of  the  joint  was  done. 

The  pr<M;nosis  is  grave  '"  *'"■  -""'"""od  cases  aud  in  those  in  which 
tbe  artery  nas  been  injured,  anu  it  m  not  very  favorable  even  in  the 
eimpli^r  ones.  It  must  be  rememberer!  that  gangrene  may  delay  its 
appearance  until  the  second  or  even  the  third  weeK,  and  that  even  in 
some  simple  cases  which  have  done  well  for  a  week  or  two  suppuration 
of  the  joint  has  ultimately  occurred.  Even  after  simple  dielocations 
that  have  done  well  there  is  ordinarily  some  limitation  of  the  move- 
ments of  the  joint. 

Treatment,  Reduction  is  easy  by  traction  and  coaptation  of  the  ends 
of  the  bones;  ordinarily,  no  more  force  is  required  in  the  traction  tliaii 
an  assistant  can  make  with  his  hands.  Flexion  of  the  knee  to  an 
acute  angle  has  proved  successful.  The  sug^stion  that  the  leg  should 
be  hyper  extended,  and  the  head  of  the  tibia  then  pressed  directly  down- 
ward, is  a  dangerous  one,  because  of  the  chance  of  injury  to  the  pop- 
liteal vessels. 

The  rule  of  conduct  in  the  presence  of  compound  dislocations,  and 
of  those  in  which  there  is  evidence  of  injury  to  the  popliteal  arterj-, 
has  been  the  subject  of  recent  discussion.  Several  compound  disloca- 
tions in  which  the  artery  was  intact  have  recovered,  and  even  with  full 
subsequent  use  of  the  joint,  and  1  believe  that  the  conservation  of  the 
limb  under  such  circumstauces  should  be  attempted. 

The  same  rule  should  be  followed  in  oa^e  of  arrest  of  pulsation  in 
the  distal  arteries;  that  is,  the  surgeon  should  wait  until  it  has  become 
evident  that  tbe  vitality  of  the  limb  is  lost.  If  the  gangrene  is  dry 
little  is  to  be  feared  from  delay,  but  if  the  limb  becomes  swollen  and 
discolored,  with  loss  of  sensation,  indicating  arterial  supply  and  venous 
obstruction,  delay  is  more  dangerous  and  the  formation  of  a  line  of 
demarcation  cannot  be  safely  awaited. 

Dislocations  Backward.  I 

These  mav  be  complete  or  incomplete;  in  the  former  the  head  of 
tbe  tibia  is  displai'ed  backward  and  upward  l>ehind  the  condyles;  in 
the  latter  it  still  remaius  partly  in  contact  by  its  upper  surface  with 
the  condyles. 

The  common  cause  is  direct  violence  received  upon  the  upper  end  of 
the  tibia  in  front,  or  upon  the  lower  end  of  the  femur  behind,  but  in 
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some  cases  the  application  of  the  force  is  more  indirect,  as  when  the 
body  and  thigh  are  forced  forward  while  the  leg  is  held.  In  four  cases 
the  patients  were  caught  in  machinery  and  whirled  around;  and  iu 
one  case  a  boy,  eleven  years  old,  suffered  a  compound  dislocation  by 
having  his  leg  caught  bietween  the  spokes  of  a  wagon-wheel. 

Pathology.  The  posterior  ligament  is  torn,  and  usually  one  or  both 
of  the  lateral  ligaments;  in  a  case  of  complete  dislocation  with  rupture 
of  the  popliteal  artery  (quoted  by  Malgaigne^)  in  which  Robert  resorted 
to  amputation,  all  the  ligaments  were  intact  except  for  two  rents,  each 
three  centimetres  long,  in  the  posterior  portion  of  the  capsule  through 
which  the  tibia  protruded.  It  seems  likely  that  the  crucial  ligaments^ 
or  at  least  the  posterior  one,  must  also  be  ruptured.  The  muscles 
which  bound  the  popliteal  space  have  been  reported  untorn,  but  widely 
infiltrated  with  blood;  and  in  other  cases  one  or  both  heads  of  the 
gastrocnemius  and  the  popliteus  have  been  torn.  The  semilunar  car- 
tilages may  be  in  part  detached  or  otherwise  injured.  In  a  case  reported 
by  Vast^  a  portion  of  the  tubercle  of  the  tibia  had  been  torn  off  by 
the  strain  upon  the  ligamentum  patellae.  The  popliteal  vessels,  both 
artery  and  vein,  are  sometimes  completely  torn  across,  and  sometimes 
only  the  inner  and  middle  coats  of  the  artery  are  torn,  an  injury  the 
consequences  of  which  may  easily  be  as  serious  as  those  of  complete 
rupture.  This  injury  is  produced  by  the  forcible  stretching  of  the 
vessels  across  the  sharp  posterior  margin  of  the  head  of  the  tibia. 

The  patella  may  be  drawn  directly  downward  so  as  to  lie  below  its 
normal  position,  or  it  may  be  displaced  outward  to  the  side  of  the  con- 
dyle. In  a  case  reported  by  Fitzgerald*  the  patella  was  broken  into 
several  pieces,  and  the  joint  was  opened  at  the  end  of  a  fortnight  by 
the  sloughing  of  the  overlying  skin.  The  injury  was  caused  by  the 
fall  of  a  heavy  case  upon  the  front  of  the  knee.  The  joint  suppurated^ 
but  the  patient  recovered  without  entire  loss  of  mobility. 

As  complications,  fracture  of  the  femur  above  the  condyles,  Testut,* 
and  fracture  of  the  tibia  just  below  the  knee,  Adams,*  have  been  re- 
ported ;  also  rupture  of  the  tendon  of  the  quadriceps  femoris,  Walsh- 
man,*  Lossen.^ 

Ssrmptoms.  The  leg  is  usually  hyperextended  upon  the  thigh,  the 
antero-posterior  diameter  of  the  knee  notably  increased,  the  head  of 
the  tibia  placed  behind  its  usual  position,  and,  in  the  complete  disloca- 
tions, also  above  the  level  of  the  lower  surface  of  the  condyles  of  the 
femur.  The  leg  may  also  be  deviated  somewhat  to  either  side,  and 
exceptionally  it  may  be  flexed.  The  head  of  the  tibia  can  be  felt  in 
the  popliteal  space,  and  a  marked  depression  exists  below  the  condyles 
of  the  femur  in  front.  The  patella  may  lie  against  the  front  part  of 
the  under  surface  of  the  condyles,  or  may  be  displaced  to  the  outer 
side,  or  rotated  upon  its  axis.  The  amount  of  shortening  is  slight  in 
the  incomplete  form;  in  the  complete  form  it  may  be  one  or  two  inches. 

Pressure  upon  or  rupture  of  the  popliteal  artery  is  manifested  by 

1  Malgaigne :  Loc.  dt.,  p.  945.  9  Vamt :  Bull,  de  la  Soc.  de  Chlrargie,  1877,  p.  688. 

>  Fitzgerald  :  Australian  Medical  Journal.  1882.  p.  554. 

4  Testut:  Bordeaux  M<klical.  1874.  »  Adams:  Lancet,  1881,  vol.  11.  p.  1108. 

•  Walsh  man  :  (iuoted  by  Cooper,  loc.  cit.,  p.  190. 

•  Lossen  :  Deutsche  Chirurgie,  Lief.  65,  p.  181. 
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absence  of  pulsation  in  the  posterior  tibial  and  doraalis  pedis  azteriesy 

and  may  result  in  gangrene  of  the  limb. 

The  diagnosis  is  not  difficult;  and  as  reduction  is  usually  eaaj  the 
prognosis  in  simple,  uncomplicated  cases  is  good;. but  attention  should 
always  be  paid  to  the  presence  or  absence  of  pulsation  in  the  diatd 
branches  of  the  artery,  both  before  and  after  reduction. 

In  some  reported  cases  in  which  the  dislocation  has  reomined  unre- 
duced, the  patient  has  had  good  use  of  the  limb.  Two  suoh  are  the  oases 
of  Bagnall-Oakeley^  and  I^rewski.'  The  former's  patient  was  a  man, 
seventy  years  old,  who  had  dislocated  his  left  knee  at  the  age  of  nine 
months;  he  had  always  made  full  use  of  the  limb^  and  had  earned  his 
living  as  a  brickmaker.  A  false  joint  had  formed  between  the  femur 
and  tibia,  which  permitted  15  degrees  of  flexion.  The  foot  and  leg 
were  normally  developed;  the  thigh  had  an  abnormal  anterior  curva- 
ture. The  patella  could  not  be  recognized^  and  was  thought  to  have 
become  united  with  the  femur.  The  different  prominences  of  the  lower 
end  of  the  femur  were  absolutely  subcutaneous  and  seemed  ready  to 
perforate  the  skin,  but  there  was  no  trace  of  previous  uloeration. 

Karewski's  patient  was  a  servant  girl,  thirty-two  years  old,  whose 
dislocation  had  existed  for  more  than  sixteen  years.     The  right  limb 

E resented  a  typical  dislocation  backward,  and  when  viewed  from 
ehind  looked  like  a  genu  recurvatum,  whUe  when  seen  from  in  front 
and  the  side  the  thigh  overhung  the  1^  to  a  certain  extent.  The 
muscles  of  the  calf  were  somewhat  atroj^ied;  the  nerves  and  vessels 
stretched  above  tibia  like  tense  cords.  The  growth  of  the  bones  had 
been  materially  affected,  the  tibia  being  three  centimetres  shorter  than 
the  other,  and  also  thinner;  while  the  femur  was  len^hened  by  three 
or  four  centimetres.  The  overriding  of  the  tibia  and  femur  was  four 
centimetres.  Flexion  and  extension  were  normal,  both  actively  and 
passively,  and  although  there  was  much  lateral  mobility  the  functions 
of  the  limb  were  admirably  performed.  Pain  was  felt  only  after  excep- 
tional use. 

In  Lessen' 8  case,  in  which  reduction  was  attempted  at  the  end  of 
six  weeks  and  failed,  the  patient  finally  walked  well;  extension  was 
complete;  flexion  to  a  right  angle.  The  rupture  of  the  external  lat- 
eral ligament  resulted  in  the  production  of  a  genu  varum. 

Treatment.  Reduction,  which  is  usually  easy,  has  been  effected  by 
traction  with  coaptative  pressure  upon  the  adjoining  ends  of  the  femur 
and  tibia  and  flexion  of  the  knee  and  liip.  In  some  cases  flexion  alone 
has  been  sufficient. 

Spence^  successfully  treated  an  irreducible  dislocation  by  open  arthrot- 
omy.  The  patient  was  a  man,  sixty  years  old,  who  had  received  the 
dislocation  March  15,  187G,  two  days  before  admission  to  the  hospital. 
After  a  failure  to  reduce  under  ana?stho.sia,  continuous  traction  with  a 
weight  of  sixteen  pounds  was  made  for  three  days,  and  then  a  second 
unsuccessful  attempt  was  made.  March  22d,  traction  with  pulleys 
having  also  failed,  the  joint  was  opened  by  a  curved  incision  below  the 

1  Baenall-Oakelev  :  Lancet.  1hS2.  vol   I.  p.  5:J. 

-  KarovvskI :  Arch,  liir  klin.  Chir.  IHSfi,  vol.  xxziii.  p.  625. 

»  SlKjuce:  lAuetil,  lsT('i,  vol.  ii.  p.  ."»3l. 
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patella;  it  was  found  filled  with  clots^  the  internal  lateral  ligament 
broken,  and  the  posterior  part  of  the  internal  semilunar  cartilage  dis- 
placed. After  division  of  the  external  lateral  ligament  and  the  ten- 
dons of  the  hamstring  muscles,  the  dislocation  was  easily  reduced. 
The  wound  was  drained  and  dressed  antiseptically,  the  limb  placed  on 
a  long  posterior  splint,  and  continuous  traction  made  with  a  weight  of 
eight  pounds.  As  the  lower  end  of  the  femur  tended  to  project  ante- 
riorly, pressure  was  made  upon  it  in  front.  The  traction  was  main- 
tained until  June  15th,  and  when  the  patient  was  last  seen,  September 
13th,  the  limb  promised  to  be  very  useful. 

In  compound  dislocations,  and  in  those  complicated  by  injury  to  the 
main  vessels  and  nerves,  the  principles  of  treatment  are  the  same  as 
in  dislocations  forward. 

Lateral  Dislocations. 

Lateral  dislocation,  more  rare  than  either  of  the  preceding  varieties, 
may  be  outward  or  inward,  complete  or  incomplete,  simple  or  com- 
pound. The  outward  form  is  more  common  than  the  inward.  The 
term  subhixation  has  been  applied  to  those  cases  in  which  the  displace- 
ment is  slight. 

1.  Outward  Dislocations. 

Of  the  complete  form  of  this  dislocation  Malgaigne  could  find  only 
one  recorded  case,  and  that  a  doubtful  one;  but,  since  the  publication 
of  his  work,  von  Pitha^  has  reported  two  cases  in  which  the  dislocation 
was  nearly,  perhaps  quite,  complete;  Hughes^  has  since  published  a 
third,  and  McKenzie'  a  fourth.  Von  Pitha's  first  patient  was  a  young 
woman  who,  while  carrying  a  heavy  basket  on  her  back,  suddenly 
doubled  up  under  it.  The  right  tibia  was  so  completely  dislocated 
outward  that  its  entire  upper  articular  surface  stood  out  free,  so  that 
von  Pitha  could  easily  lay  four  fingers  upon  it.  The  skin  was  tightly 
and  smoothly  stretched  over  the  articular  surface,  and  was  continuous 
at  a  sharp  angle  with  that  of  the  side  of  the  thigh;  the  edge  of  the 
tibia  threatened  to  cut  through  the  tense,  thin  skin,  and  in  like  manner 
the  internal  condyle  of  the  femur  projected  abruptly  over  the  leg.  The 
patella  was  displaced  outward,  and  was  placed  obliquely,  almost  trans- 
versely. Reduction  was  extraordinarily  easy.  The  reaction  was  so 
slight  that  the  patient  left  the  hospital  on  the  next  day. 

His  second  patient  was  a  robust  young  man  who  received  his  injury 
by  springing  to  the  sidewalk  from  an  overturning  wagon;  the  symp- 
toms were  similar,  reduction  easy.  Hughes's  and  McKenzie's  cases 
were  also  similar  in  appearance  and  ease  of  reduction.  Hughes's 
patient  died  promptly;  McKenzie's  recovered. 

In  the  incomplete  form  only  a  part  of  the  head  of  the  tibia,  usually 
all  the  outer  half,  projects  beyond  the  side  of  the  external  condyle  of 
the  femur. 

The  commonest  cause  is  outward  flexion  of  the  knee,  abduction,  pro- 
duced by  a  fall  upon  the  foot  or  by  the  pressure  of  a  heavy  weight  upon 

1  Pitha  and  Billroth  :  Cblrurgie,  vol.  Iv.,  part  2,  B..  p.  258. 

>  Hughes :  Laacet,  1880,  vol.  il.  p.  974.         s  McKenzie :  Canadian  Practitlotiec^  3«.Ti\^Krs  ^^S»^ 
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the  posterior,  or  by  a  blow  upon  the  outer,  side  of  the  knee;  in  the  kt- 
ter  case  the  blow  is  probably  received  u^n  the  lower  end  of  the  femur 
and  not  apoD  the  tibia.  A  rarer  csause  is  direct  violenoe  aotiiug  tnui»- 
versely  upon  the  outer  side  of  the  lower  end  of  the  femur  or  toe  inner 
side  of  the  head  of  the  tibia  without  causing  lateral  infleotion  (Annan- 
dale).  The  mode  of  production  appears  to  be  rupture  of  the  internal 
lateral  and  perhaps  of  the  crucial  ligaments  by  abduction  of  the  leg^ 
followed  by  the  lateral  gliding  of  the  articular  surfooes. 

The  only  reports  of  direct  examination  of  the  injured  joint  are  Inr-- 
nislied  by  Hargrave'  and  Bonn,  quoted  by  Malmigne,  aud  by  WeU&' 
Hargrave's  patient  died  on  the  fifty-third  day,  uter  supparation  61  the 
joint;  the  internal  lateral  ligament  was  completely  ruptured,  the  exter- 
nal partly  torn;  the  anterior  crucial  torn  across,  the  posterior  emeitl 
and  the  ligaments  of  the  patella  intact.  Bonn's  was  an  old  unreduced 
dislocation;  he  says  all  the  ligaments  were  intact  and  that  the  eztemsl 
condyle  of  the  femur  rested  upon  the  crest  of  the  tibia.  In  Wells's 
case  a  large  scale  of  bone  was  torn  from  the  inner  side  of  the  internal 
condyle;  the  patient  died  on  the  fourth  day  in  consequence  of  gangrene 
of  the  limb. 

Instead  of  being  directly  outward  the  displacement  may  also  be 
somewhat  backward  or  forward.  When  compound,  the  wound  has 
always  been  on  the  inside.  In  one  compound  case,  Notta,'  the  pop- 
liteal artery  was  ruptured  and  the  patient  died  after  amputation. 

Symptoms.  The  symptoms  are  more  or  less  marked  in  accordance 
with  the  degree  of  the  displacement;  the  internal  condyle  of  the  femur 
projects  more  or  less  markedly  on  the  inner  side,  and  the  outer  part  of 
the  head  of  the  tibia  on  the  outer  side;  and  the  greater  the  displace- 
ment the  more  likely,  according  to  Malgaigne,  is  it  that  the  outer  part 
of  the  tibia  will  be  rotated  backward.  The  displacement  outward  of 
the  patella  shows  corresponding  variations  in  degree;  it  may  be  simplr 
inclined,  so  that  its  vertical  axis  is  directed  downward  and  outward, 
or  it  may  be  carried  to  the  outer  side  of  the  external  condyle. 

The  leg  may  be  flexed  or  extended,  and  is  usually  adiducted,  but 
may  be  widely  abducted  (Fig.  318);  voluntary  movements  are  gener- 
ally impossible. 

Prognosis.  The  prognosis  does  not  differ  materially  from  that  in  the 
two  preceding  forms;  but  it  is  worthy  of  note  that  in  a  case  seen  six 
years  after  the  accident  by  Desormeaiix  (quoted  by  Spillmann)  the  leg 
was  permanently  abducted  45  degrees,  presumably  the  consequence  of 
failure  of  re[)air  of  the  internal  lateral  ligament.  In  another,  reported 
by  Morgan/  in  which  the  dislocation  had  remained  unreduced  for  three 
and  a  half  years,  the  limb  could  be  flexed  to  a  right  angle  but  could 
not  be  voluntarily  extended,  so  that  the  patient  fell  whenever  the  leg 
became  at  all  bent  while  he  was  standing  upon  it. 

Treatment.  Reduction,  generally  very  easy,  is  effected  by  traction 
and  direct  coaptative  pressure  upon  the  ends  of  the  bones.      It  is  very 

1  Hareravc:  Dublin  Quarterly  Journal  Med.  Scl.,  1850,  vol.  ix.  p.  478. 

2  Wells:  American  Journal  of  the  Medical  Sciences,  lfi32,  vol.  x.  p.  25. 
»  Notta  :  Annales  Mi^d.  du  Calvados,  lK7f5.  quoted  by  Poinsot. 

«  Morgan :  Lancet,  1S2-V2G,  vol.  ix.  p.  843. 
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important  that  the  limb  should  be  immobilized  for  a  loug  time  after 
reatietion  io  order  that  the  torn  ligaments  may  solidly  reunite.  Prob- 
ably it  would  be  well  to  keep  the  limb  for  three  or  four  months  in  a 
firm  dressing  which  would  keep  it  extended  and  prevent  lateral  bend- 
ing. Massage  and  passive  motion  might  be  aystematically  employed 
during  much  of  this  time  if  loss  of  normal  mobility  were  feared. 

In  a  case  reported  by  Braun'  of  incomplete  outward  dislocation 
which  proved  irreducible  arthrotomy  was  done.  The  patient  was  a 
man  forty-four  years  old;  the  leg  was  rotated  inward  and  abducted  at 


Roben'a  cue  of  diilocatlaa  or  the  kneeoutverd,  witb  ebducUoD, 


an  angle  of  145  degrees;  the  internal  condyle  of  the  femur  was  promi- 
nent, and  a  small  movable  piece  of  bone  could  be  felt  below  its  inner 
side.  "A  curved  incision  eight  centimetres  long  was  made  parallel  to 
the  internal  condyle."  The  small  piece  of  hone  proved  to  be  the 
detached  internal  tuberosity.  The  rent  iu  the  capsule  was  closely 
filled  by  the  internal  condyle;  it  was  slightly  enlarged  with  the  knife, 
and  then  reduction  was  easily  made.  The  patient  made  a  slow  recov- 
ery; the  joint  remained  stiff. 

The  treatmeut  of  compound  dislocations  and  of  those  in  which  the 
artery  has  been  torn  is  the  same  as  in  forward  dislocations  (q.  v.). 

2.  Inward  Dislocations. 

These  also  may  be  complete  or  incomplete,  simple  or  compound. 
Of  the  complete  form  there  are  only  two  cases  on  record.  Miller  and 
Hoffmann,^  and  Galli,  both  quoted  by  Malgaigne.  The  first  was  a 
man  twenty-eight  years  old  who  while  getting  into  a  carriage  caught 
his  leg  between  the  spokes  of  the  wheel  and  could  not  free  it  before 
the  liorses  started.  The  femur  was  completely  seitarated  from  the  tibia 
and  projected  outward  and  downward,  the  external  condyle  presenting 
through  a  wound  in  the  skin  three  inches  long.     Through  this  wound 
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he  joint  aod  theuuinjured  popliteal  artery  could  be  seen.      Redin-ti( 
*8fl  made  at  once  without  difficulty;  recovery. 

Gain's  patient,  a  very  raascular  young  man,  was  tlirowu  from  a 
horee,  striking  upon  the  right  foot  with  the  limb  abducted.  The  lowtT 
end  of  the  femur  had  almost  entirely  passed  through  the  soft  parts  on 
the  outer  side;  the  ligamentum  pntelbu  was  ruptured.  Keduction  wss 
made  and  the  patient  recovered. 

The  causes  of  the  incomplete  form  are  similar  to  those  of  the  out- 
ward dialocatious:  lateral  flexion  of  the  knee  or  a  blow  upon  the  outer 
aide  of  the  tibia  or  on  the  inner  eide  of  the  condyle  of  the  feraur. 

In  a  case  quoted  from  Cooper  by  Malgaigne'  in  which  there  was  abo 
rotation  inward  of  the  tibia,  tlie  soft  parts  covering  the  external  con- 
dyle of  the  femur  behind  and  extenmlly  had  been  ruptured.  The 
limb  was  amputated,  and  dissection  snowed  a  hirge  rent  in  the  vastus 
externus  immediutcly  above  its  insertion  upon  the  patella;  posteriorly 
the  capsule  and  gastrocnemius  were  torn;  the  lateral  and  crucial  liga- 
ments were  intact. 

The  symptoms  of  the  incomplete  form  are  the  projection  of  the  head 
of  the  tibia  on  the  inner  side  aud  of  the  e.tternal  condyle  of  the  femur 
on  the  outer  side.  The  leg  may  be  inclined  outward  or  inward,  rotated 
inward,  and  more  or  less  flexed. 

Reduction  appears  always  to  have  been  effected  without  much  diffi- 
culty by  traction  and  coaptative  pressure;  and  the  only  special  feature 
in  the  prognosis  arises  from  the  rupture  of  the  internal  lateral  ligament, 
for  if  its  repair  is  not  thorougli,  or  if  the  limb  is  prematurely  used, 
the  leg  tends  to  deviate  outward  (knock-knee)  under  the  weight  of  tLe 
body.  It  would,  therefore,  be  advisable  to  support  the  joint  for  a  long 
time  by  means  of  a  brace. 

Antero-lateral  Dislocations. 

Antero-lateral  dislocations  constituted  in  Malgaigne's  class! flcatioa 
a  separate  class  of  very  rare  occurrence,  the  tibia  being  displaced  for- 
ward and  outward.  Of  the  latter  form  he  fouud  only  one  recorded 
example  and  that  a  doubtful  one.  In  the  very  rare  examples  of  dis- 
location forward  and  inward  no  special  features  appear;  and  the  same 
may  he  said  of  the  equally  rare  dislocations  hacltward  and  ouiieanh 
They  may,  therefore,  be  treated  as  belonging  to  the  forward  and  back- 
ward dislocations  respectively. 

Dislocations  by  Rotation. 

In  ibis  form  the  dislocation  is  characterized  by  a  rotation  of  the  leg 
alxiut  its  longitudinal  axis  or  about  a  parallel  axis  passing  throu^  the 
centre  of  oue  of  the  condylar  surfaces  of  the  tibia;  in  the  former  case 
both  condylar  surfaces  are  displaced  from  tlieir  corresponding  con- 
dyles, and  the  dislocation  is  said  to  be  complete;  in  the  latter  only  one 
of  them  is  thus  displaced,  and  the  disloiation  is  said  to  be  incompleteu 
The  descriptive  terms  aiUiDurd  and  invurd  are  used,  as  in  Qormal  rota- 
tion of  the  leg,  according  to  the  direction  in  which  the  toett  are  turned. 

I  Cooper :  Quolea  by  Malgaignr,  loc  ell.,  p.  MO. 
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Outward  Rotation. 

The  first  recorded  ease  is  one  reported  by  Dubreuil  and  Martelli(^re/ 
at  the  time  internes  in  Malgaigne's  service.  The  patient  was  a  woman, 
who  while  walking  in  the  street  was  struck  upon  the  back  of  the  leg 
by  the  end  of  a  ladder  carried  upon  a  cart.  She  was  knocked  down 
by  the  blow,  her  foot  caught  between  the  rounds  of  the  ladder,  and  she 
was  dragged  a  few  feet.  When  brought  to  the  hospital,  the  leg  was  com- 
pletely extended  and  rotated  outward,  so  that  the  internal  tuberosity 
was  in  front,  below  the  trochlea  of  the  femur,  the  external  tuberosity 
and  the  head  of  the  fibula  behind  in  the  intercondylar  notch.  The 
patella  lay  upon  the  outer  side  of  the  external  condyle.  There  was 
also  a  compound  fracture  of  both  bones  of  the  leg  in  the  middle 
third.  Reouction  was  easily  made  two  hours  after  the  accident  by 
slight  traction  upon  the  upper  portion  of  the  leg  followed  by  inward 
rotation.  Recovery  took  place,  but  the  joint  was  not  firm,  and  nine- 
teen months  after  the  accident  the  patient  could  not  take  a  step  with- 
out crutches. 

By  experiment  upon  the  cadaver  the  reporters  found  they  o/)uld 
reproduce  the  dislocation  by  forcible  outward  rotation  of  the  leg  con- 
tinued until  the  ligaments  were  felt  to  yield.  The  lateral  ligaments 
were  then  found  to  be  ruptured  or  torn  from  one  or  the  other  insertion; 
the  capsule,  the  fascia  on  the  outer  side,  and  some  muscular  bundles 
were  torn,  the  semilunar  cartilages  loosened  or  displaced.  The  crucial 
ligaments  were  not  torn,  but  lay  parallel  with  each  other  in  the  trans- 
verse vertical  plane  passing  through  their  upper  insertions.  In  one 
experiment  the  tendon  of  the  biceps  was  torn  away  from  the  head  of 
the  fibula.  The  tendon  of  the  semi-membranosus  was  wrapped  under 
the  internal  condyle  and  prevented  full  extension  of  the  leg. 

Sulzenbacher^  reported  another  case  and  repeated  and  confirmed 
these  experiments.  His  patient  was  a  young  Italian  laborer,  and  the 
dislocation  was  caused  by  forcible  outward  rotation  of  the  leg  followed 
by  hyperextension  of  the  knee.  The  leg  was  extended,  neither 
abducted  nor  adducted,  and  so  far  rotated  outward  that  as  the  patient 
lay  on  his  back  the  outer  border  of  the  foot  rested  on  the  bed.  Beside 
the  rotation  there  was  displacement  backward  and  outward  of  the 
upper  end  of  the  tibia.  Notwithstanding  the  swelling  there  was  a 
distinct  projection  of  the  condyles,  and  the  soft  parts  below  them  were 
deeply  depressible.  Below  the  internal  condyle  was  a  movable  piece 
of  bone  as  large  as  a  bean.  The  upper  end  of  the  tibia  could  be  felt 
in  the  hollow  of  the  knee  projecting  backward  and  outward  and  so 
rotated  that  the  outer  surface  and  the  head  of  the  fibula  lay  furthest 
back  and  the  outer  articular  surface  could  be  felt  through  the  soft 
parts.  The  inner  articular  surface  lay  in  the  depths  of  the  popliteal 
fossa,  the  patella  laterally  so  that  it  rested  snugly  on  the  outer  sur- 
face of  the  external  condyle,  its  anterior  surface  being  directed  outward. 
There  was  one  inch  shortening,  and  the  antero-posterior  diameter  of 
the  joint  was  notably  increased. 

1  Dabreuil  and  Martellidre :  Arch.  g<^n.  de  M^.,  1852.  vol.  xxz.  pp.  150  and  288. 

2  Sulzenbacher :  Wiener  med.  Presse,  1880,  vol.  xxl.  p.  272. 
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Reduction  was  easilv  effected  by  flexing  the  leg  a  little,  then  rotating 
it  inward  and  pressing  the  head  forsvard,  and  finally  extending. 

There  was  a  tendency  during  the  first  fortnight  to  subluxation  baL'k- 
ward  and  outward;  a  gypsum  dressing  was  worn  during  the  second 
fortnight,  and  on  its  removal  the  tendency  had  ceased.  At  the  end  of 
six  weeks  the  patient  could  walk  with  a  cane. 

The  case  differs  from  the  preceding  one  in  the  additional  backward 
and  outward  displacement  of  tiie  rotated  leg. 

Experimenting  on  the  cadaver,  Sulzeubachcr  found  that  by  rotating 
the  leg  outward  45  degrees  he  got  an  incomplete  dislocatioo,  accompa- 
nied by  the  appearance  of  a  small  fragment  of  bone  under  the  internal 
condyle  similar  to  that  observed  in  bis  case,  and  that  then  by  bype*- 
extensioQ  he  could  make  the  dipUiraJtion  complete  and  exactly  like  that 
of  his  patient.  The  lesions  founa  on  dissection  differed  from  those 
noted  by  Dubreuil  and  Martelli&re  in  this,  that  the  crucial  ligumentH 
were  ruptured  and  the  external  lateral  ligament  utitorn.  The  small 
movable  piece  of  bone  proved  to  be  tlte  part  of  the  internal  condyle 
to  which  the  internal  lateral  ligament  way  attached. 

In  a  case  reported  by  Boursier'  still  another  variety  is  shown,  the 
rotation  taking  place  about  the  internal  condyle  as  a  centre.  The 
patient,  while  standing  with  the  outer  side  of  his  right  leg  resting 
against  the  cross-bar  of  a  pair  of  skids  by  which  he  was  unloading  a 
large  cask,  was  overthrown  by  the  rapid  descent  of  the  cask  which 
struck  against  the  inner  side  of  the  right  knee.  The  pain  was  ver^ 
severe,  and  when  raised  by  his  companions  he  was  unable  to  sfaml. 
The  knee  appeared  a  little  enlarged  transversely;  the  external  condyle 
overlapped  the  corresponding  articular  surface  of  the  tibia,  forming  a 
rather  large,  bard,  rounded  prominence.  The  patella,  firmly  fixed  upon 
this  condyle,  was  placed  obliquely,  its  external  border  tending  to  tnm 
forward.  The  relations  of  the  internal  condyle  and  inner  surface  of 
the  tibia  were  normal.  Palpation  was  painful  along  the  interarticular 
line,  especially  at  the  outer  side.  Voluntary  movement  was  impossible. 
Passively,  flexion  could  be  made  nearly  to  a  right  angle,  but  was  very 
painful;  tlie  limb  could  not  be  completely  extended,  and  there  was  do 
rotation.  No  sign  of  fracture.  Reduction  was  easily  made  under 
aufesthesia  by  slight  traction  and  inward  rotation  of  the  log.  The 
patient  recovered  completely. 

Another  case  has  been  reported  by  Mazel,"  and  Malgaigne  quotes 
the  accounts  of  two  specimens  of  old  uureduced  dislocations  given  by 
Oodman  and  Pfitrequin.  Of  the  former  it  is  only  said  that  "  the  leg 
has  undergone  complete  outward  rotation,  bo  that  the  foot  points 
directly  outward,  the  heel  corresponding  to  the  hollow  of  the  other 
foot,  and  the  articulation  of  the  knee  crossing  its  natural  position  al 
right  angles." 

Still  another  variety,  displacement  forward  of  the  inner  side  of  the 
head,  the  outer  remaiuiug  in  place,  has  been  recently  reported  by 
Hfnaff,^     "A  sailor,  thirty-three  years  old,  while  squatting  with  his 

rol.  ili.  p.  325,  iiiioled  1>y  Potnsol. 

■  Hi^uIT:  Tli*«e  ds  Porli,  1838.  Ko.  17T. 
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heels  together  and  knees  abducted  and  flexed,  was  struck  upon  the 
inner  side  of  the  head  of  the  left  tibia  by  an  iron  ring  through  which 
a  hawser  had  begun  to  run  rapidly.  When  brought  to  the  hospital 
the  leg  was  partly  flexed  and  not  deviated  to  either  side;  flexion  and 
extension  were  limited,  abnormal  lateral  movements  very  free.  The 
relations  of  the  external  condyle  and  tibia  were  unchanged;  the  inner 
side  of  the  head  of  the  tibia  was  displaced  forward,  and  the  internal 
condyle  was  prominent  posteriorly.  The  patella  was  inclined  so  that 
its  anterior  face  looked  forward  and  inward,  its  inner  border  rested  on 
the  inner  condylar  surface  of  the  tibia,  and  its  outer  border  and  point 
raised  the  skin,  the  point  being  nearly  in  the  median  line.  Reduction 
was  easily  effected  by  traction  and  internal  rotation,  and  the  patient 
made  a  complete  recovery." 

Inward  RoTATiONi 

Of  this  the  only  recorded  instance  is  one  reported  by  Paris,  and 
quoted  by  Malgaigne.  '^  The  internal  condyle  of  the  tibia  had  slipped 
behind  the  corresponding  condyle  of  the  femur.  The  limb  was  short- 
ened iive  or  six  centimetres,  and  the  leg  and  thigh  formed  an  arc  of  a 
circle."  Malgaigne  supposes  this  to  have  been  an  incomplete  disloca- 
tion by  rotation  inward,  and  explains  the  alleged  shortening  as  an 
error  of  observation.  He  mentions  in  connection  with  it  a  singular 
displacement  which  he  had  himself  seen,  and  which  he  thought 
belonged  to  this  class  more  than  to  any  other.  When  seen  by  him  it 
had  existed  five  years.  Although  the  patient  limped,  he  flexed  and 
extended  the  leg  quite  freely.  In  extension  the  internal  condyle  pro- 
jected very  slightly  forward  and  inward,  and  the  relations  of  the  exter- 
nal condyle  were  normal.  In  marked  flexion  the  internal  condyle 
projected  considerably  forward  and  inward,  the  inward  projection 
being  more  than  two  centimetres,  and  the  external  condyle  projected 
slightly  forward. 

Dislocation  of  the  Semilunar  Oartilages. 

*^  Subluxation  of  the  Knee."     Hey's  ^^  Internal  Derange- 
ment OF  THE  Knee." 

A  certain  group  of  symptoms  at  the  knee,  occasioned  usually  by 
slight  violence,  such  as  the  twisting  of  the  leg,  or  marked  flexion  of 
the  joint,  and  having  a  decided  tendency  to  recur,  to  which  attention 
was  first  permanently  called  by  Hey^  nearly  one  hundred  years  ago, 
have  only  of  late  been  clearly  connected  with  displacement  of  a  semi- 
lunar cartilage  as  the  cause.  In  many  cases  the  symptoms  are  identical 
with  those  caused  by  a  floating  cartilage  in  the  joint,  and  many  of  the 
reported  cases,  especially  the  earlier  ones,  were  probably  of  this  char- 
acter. Hey  reported  five  cases,  and  said  he  had  seen  many  others; 
the  difficulty  always  occurred  suddenly,  sometimes  without  recognizable 
cause  during  ordinary  use  of  the  limb,  the  joint  becoming  '*  locked" 

Hey  :  Observations  in  Surgery,  Am.  ed.,  1805,  p.  208. 
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in  the  position  of  slight  flexion,  with  more  or  less  pain,  the  patieot 
being  unable  to  bnog  his  heel  to  the  grotmd  and  walking  ou  the  toes, 
but  the  joint  could  always  be  freely  moved  passively.  It  was  always 
relieved  by  gradual  passive  extension  of  the  limb  followed  br  sudden 
full  flexion. 

In  17;il  RassiuB  (quoted  by  Malgaigue)  reported  the  first  ease,  but 
it  differs  notably  from  all  that  have  since  been  reported,  for  the  exter- 
nal semilunar  cartilage  had  become  much  hypertrophied  in  conse- 
quence of  an  arthritis,  and  formed  a  projection  on  the  outer  side  as 
large  as  tlie  thumb;  it  could  be  pressed  into  place  with  crepitus,  and 
became  displaced  when  the  pressure  wan  removed. 

In  some  cases  a  distinct  projection  had  been  noticed  in  front,  formed 
by  one  or  the  other  cartilage,  which  cnuld  be  made  to  disappear  by 
pressure  or  by  flexing  and  extendmg  tne  joiut,  and  with  the  disappear- 
ance of  the  projection  the  symptoms  ceased.  It  was  upon  these  few 
cases  of  recognizable  projection  and  upon  the  sensation  sometimes  felt 
of  a  distinct  slipping  or  jar  iu  the  joint  while  it  is  moved,  that  tbe 
theory  of  displacement  of  the  cartilage  rested,  it  being  supposed  that  it 
slipped  forward  upon  the  head  of  the  tibia  so  that  its  thicker  posterior 
margin  lay  between  tbe  condyle  and  tibia  at  or  in  front  of  the  point 
where  they  come  most  nearly  into  contact  or  actually  touch. 

The  only  pathological  data  came  from  chance  examination  of  a  few 
kuces  without  history;  thus  in  two  specimens  described  by  Reid'  and 
Godlee,'  the  rupture  of  the  attachments  had  taken  place  along  tJie 
periphery  of  the  cartilai^,  and  it  had  lodgerl  vertically  in  the  inter- 
condylar notch  :itnnf."idp  tlie  spine  of  the  tibia  and  the  posterior  '.'niml 
ligami^nt.  In  ,r.\'-h  ll,r  np|io-iiiM-  arti<>\ikr  cartilairc  ..n  lli.'  -on.lyl,.  an.! 
tibia  showed  some  roughening,  lieid's  patient  died  in  the  hospital, 
and  during  his  stay  there  had  made  no  complaint  of  the  knee,  ana  bad 
not  been  observed  to  limp. 

In  another,  Fcrgusson  (quoted  by  Marsh)  found  in  a  dissecting- 
room  subject  "  that  one  of  the  semilunar  cartilages  had  been  torn  from 
the  tibia  throughout  its  whole  length,  except  at  its  ends,  so  that  in 
flexion  and  extension  it  sometimes  slipped  oehind  the  articular  sar- 
faces.  The  cartilage  was  flattened  in  its  outer  margin,  and  whra  it 
passed  behind  the  condyle  of  the  femur,  seemed  to  fit  to  the  articnkr 
surfaces  as  accurately  as  the  internal  cavity  does  in  the  natural  condi- 
tion of  the  parts." 

Marsh*  gives  a  fourth  case  :  "  In  a  subject  lately  in  the  diasectiog- 
room  of  St.  Bartholomew's  Hospital,  a  considerable  piece  had  become 
partially  detached  from  the  rim  of  the  internal  cartilage,  and  was  fooad 
standing  up  like  a  tongue,  so  that  it  would  have  had  the  effect,  when 
it  was  nipped  between  the  bones  (as  it  was  in  certain  positions  of  the 
joint),  of  locking  the  knee.  A  deep  groove  on  the  cartilaginous  edge 
of  the  femur  had  been  formed  by  long  pressure,  for  its  accommodation. ' 

Since  lS81,when  Nicoladoni*  exposing  what  be  thought  to  be  > 
floating  cartilage  found  it  was  the  displaced  meniscus,  and  1S85,  when 
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Anuandale^  reported  four  cases  diagnosticated  as  displacement  and 
formally  treated  by  arthrotomy,  the  pathology  of  the  condition  has 
been  made  clear  by  a  number  of  direct  examinations  through  incisions. 
The  meniscus  most  frequently  displaced  is  the  internal.  The  detach- 
ment may  be  of  the  anterior  end  or  of  a  variable  length  of  the  periphery, 
or  of  a  piece  from  the  free  border  of  the  cartilage.  The  meniscus 
may  be  displaced  into  the  intercondyloid  notch,  or  backward  into  the 
joint,  or  slightly  forward  in  front,  or  the  detached  end  may  escape  for- 
ward or  backward  and  to  the  side.  Partial  detachment  of  a  piece  from 
the  upper  border  seems  to  be  not  infrequent;  one  such  case  is  quoted 
above;  Croft^  reports  another;  I  have  seen  one. 

Shaffer^  thinks  the  ligamentum  patellar  is  elongated  in  most  cases; 
I  have  not  been  able  to  verifv  the  observation. 

Symptoms.  In  most  of  the  cases  the  symptoms  are  like  those  occa- 
sioned by  a  floating  cartilage  ;  the  patient  feels  that  the  knee  has 
suddenly  become  locked,  with  more  or  less  pain  and  loss  of  power 
over  the  limb,  which  he  can  neither  flex  nor  extend.  Then,  after  a 
time,  and  as  the  result  of  manipulation  of  the  joint  or  of  the  limb, 
he  feels  that  all  is  right  again,  and  walks  as  well  as  before.  In 
others  the  joint  has  remained  stiff  and  slightly  flexed  for  weeks, 
or  even  years  (Smith's^),  and  has  then  been  cured  by  pressure  with 
the  thumb  upon  the  projecting  semilunar  cartilage,  while  the  limb 
was  repeatedly  flexed  and  extended.  In  some  cases  the  cartilage, 
usually  the  internal,  can  be  distinctly  felt  to  project  in  front;  in  others 
it  appears  to  be  absent,  and  in  others  again  there  is  no  recognizable 
change. 

Le  Fort,*  himself  the  subject  of  the  affection,  felt  that  something 
became  displaced  forward  in  the  knee  whenever  the  limb  was  mark- 
edly flexed,  and  returned  to  its  place  with  a  distinct  snap  and  with  pain 
when  the  limb  was  straightened.  On  one  occasion  the  displacement 
appeared  to  be  backward;  the  pain  in  straightening  the  limb  was  very 
severe  and  lasted  for  a  week. 

In  a  case  seen  by  Agnew,®  a  lady,  while  playing  with  a  kitten  on  the 
floor,  suddenly  found  both  knees  had  become  locked,  so  that  she  was 
unable  to  rise. 

As  in  these  last  instances,  flexion  of  the  knee  beyond  a  certain  point 
is,  in  some  cases,  sure  to  produce  the  condition,  and  this  is  then 
relieved  by  extension ;  but  in  most  the  occurrence  is  not  so  uniform  in 
its  mode  of  production,  and  the  commonest  cause  appears  to  be  out- 
ward rotation  of  the  leg  with  slight  flexion. 

Treatment.  Treatment  has  almost  always  yielded  good  results,  both 
in  relieving  the  condition  and  in  preventing  recurrence.  The  manipu- 
lations which  have  proved  most  efficient  in  the  common  form,  those 
due  to  a  twist  or  turn  of  the  leg,  have  been  the  ones  recommended  by 
Hey,  extension  as  far  as  is  possible  without  much  pain,  and  then  sud- 
den forcible  flexion.   When  the  cartilage  can  be  felt  to  project  pressure 

'  Annandale:  British  Medical  Journal.  1885,  vol.  I.  p.  779,  and  1887,  vol.  I.  p.  319. 

2  Croft :  British  Medical  Journal,  March  19, 1888. 

»  Shaffer :  Annals  of  Surgery,  October,  1898. 

4  Smith  :  Transactions  of  the  Clinical  Society  of  London.  1884,  vol.  xvil.  p.  123. 

*  I^  Fort:  Bull,  de  la  Soc.  de  Chirurgie,  1879,  p.  578.  •  Agnew  :  Surgery,  vol.  ii.  p.  114. 
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upon  it  should  be  conjoiDtly  employed.    8mitli'  indHts  upon  tliv  neres- 
Bity  of  repeating  the  reduction  daily  for  several  weeks. 

The  after-treatment  may  require  peruiauent  pressure  by  a  pad  at  the 
point  at  which  the  cartilage  tends  to  protrude,  or  the  wearing  of  a 
brace  that  will  limit  the  movements  of  the  joint.  Marsh,  who  has 
treated  mauy  rages,  recommends  a  clamp  {Fig.  319)  "  whicb  con^sla 
of  a  steel  band  i>as,sin^  across  the  hack  of  the  joint,  and  ending  later- 
ally in  two  plates,  which  clasp  the  joint  ami  skirt  the  edges  of  ibc 
patella,  a  pad  being  placed  beneath 
the  plate,  should  either  of  the  semi- 
lunar cartilages  be  felt  to  project." 
Prolonged  immobilization  of  the 
llml,  in  a  fixed  dressing  has  been 
usea  in  a  mimber  of  oases  and 
seemed  to  diminish  the  tendency 
to  reonrrence. 

Operative  measures  to  effect  a 
radical  cure  have  been  resorted  lo 
in  a  considerable  number  of  cases; 
the  object  has  been  either  to  remove 
the  displaced  cartilage  or  to  restore 
it  to  place  and  secure  it  there  bv 
futures.  The  reported  results  haw 
been  uniformly  good,  the  removal 
of  the  meniscus  appearing  to  create  no  functional  difficulty.  A  lonri- 
tudinal  incision  on  the  antero-lateral  aspect,  or  a  transverse  one  at  Uie 
articular  line  has  been  employed.  Marker'  in  friiir  of  sis  cases  found 
the  meniscus  hidden  in  the  intercondyloid  notch,  drew  it  out  with  % 
hook,  sutured  it  in  place,  and  got  a  good  result,  as  he  did  also  in  the 
other  two  by  fixation. 

Congenital  DisIctcationB. 

Excluding  a  few  cases  in  which  various  malformations  of  the  knee 
have  been  found  in  foetal  monstrosities  showing  many  other  abnormali- 
ties, and  one  or  two  doubtful  cases,  the  reported  cases  of  oongeoital  dis- 
location are  now  nearly  forty  in  number,-'  in  22  the  dislocation  was 
unilateral,  backward  in  2,  forward  in  20  with  hyperexlension  of  the 
1^  upon  the  thigh,  frequently  so  extreme  that  the  foot  lay  at  the  groin. 
Of  the  15  bilateral  dislocations  U  were  forward,  2  backward,  2  inward; 
6  of  the  cases  were  stillborn,  and  many  showed  other  defects  of  devel- 
opment. 

In  a  few  cases  there  is  mention  of  a  blow  or  fall  received  by  the 
mother  while  carrying  the  child,  but  it  cannot  be  maintained  that  sucb 
a  cause  is  in  any  case  clear.  The  facility  with  which  the  displacem^t 
in  the  unilateral  cases  could  always  be  reduced,  the  normal  shape  <tf 
the  bones,  and  the  prompt  establishment  of  the  functions  of  the  limb 
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point  toward  an  accidental  mechanical  cause;  probably^  in  the  move- 
ments of  the  foetus  the  leg  is  extended  and  becomes  engaged  in  such  a 
position  that  it  cannot  be  flexed,  and  then  by  the  pressure  of  the  wall 
of  the  uterus  hyperextension  is  effected.  Hyperextension  in  conse- 
quence of  unopposed  contraction  of  the  quadriceps  can  hardly  be 
supposed,  for  the  flexors  have  not  been  found  paralyzed.  In  Hamil- 
ton's case  of  double  backward  dislocation  the  flexors  were  con- 
tracted, and  their  tendons  had  to  be  divided  before  the  1^  could  be 
straightened. 

In  Friedleben's  (bilateral)  the  articular  surface  of  the  tibia  rested 
against  the  front  of  the  lower  end  of  the  femur;  the  condyles  of  the 
femur  and  the  head  of  the  tibia  were  normally  developed,  the  patella 
normally  attached,  the  capsule  loose  and  large. 

In  Albert's,  a  new-bom  child,  both  legs  were  in  dorsal  flexion  at  a 
right  angle.  The  articular  surface  of  the  femur  varied  from  the  nor- 
mal.    The  upper  part  of  the  synovial  sac  and  the  ligamentum  alare 

Fig.  820. 
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were  lacking.  The  inner  semilunar  cartilage  was  only  a  narrow  strip, 
the  outer  one  was  well  developed;  the  crucial  ligaments  were  very 
broad  and  long,  the  inner  one  being  inserted  further  inward  on  the 
tibia  than  normal;  on  slight  outward  rotation  of  the  leg  the  two  crucial 
ligaments  became  parallel  to  each  other.  The  popliteal  vessels  and 
nerves  lay  behind  the  external  condyle. 

The  attitude  of  the  limb  at  birth,  in  the  forward  dislocations,  was 
hyperextension  to  or  beyond  a  right  angle,  sometimes  so  extreme  that 
the  front  of  the  leg  was  actually  in  contact  with  the  front  of  the  thigh; 
usually  there  was  no  deviation  of  the  leg  to  either  side.  It  was  always 
freely  movable,  could  be  brought  down  to  the  position  of  straight  exten- 
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sioD  by  moderate  force,  and  in  mo^t  cases  could  even  be  flexed  nearly 
or  quite  as  far  as  usual;  on  removal  of  the  pressure  the  limb  resumed 
the  position  of  hyperextensioii.  AVhile  the  joint  was  dislocated  the 
condyles  of  the  femur  projected  at  the  back  of  the  popliteal  space,  the 
head  of  the  tibia  lying  against  their  anterior  surface,  and  the  patella 
situated  welt  up  on  the  thigh.  In  several  cases  the  skin  on  the  front 
of  the  knee  was  thrown  into  transverse  folds,  in  the  grooves  between 
which  sebaceou!)  matter  had  sometimes  collected.  Nothing  io  any  case 
indicated  that  the  dislocation  was  recent  and  traumatic,  and  the  esperi- 
mcnts  made  by  Hibon  upon  the  bodies  of  newborn  and  stillborn  chil- 
dren show  that  in  a  Bimilar  forcible  dislocation,  even  by  a  force  acting 
continuously  for  several  hours,  detachment  of  one  or  both  epiphyaea 
.  always  occurred,  with,  however,  bu*  "'-wht  separation  and  not  always 
with  rupture  of  the  periosteum.  In  tue  forcible  straightening  of  the 
leg  the  qnadriceps  became  tense,  and  in  a  few  casts  this  tension  pre- 
vented further  flexion  of  the  straightened  limb. 

The  results  of  treatment  were  almost  always  very  goml,  the  limb 
showing  a  complete  restoration  of  form  and  function  after  a  few  weeks; 
but  in  two  cases  the  result  was  uitt  entirety  satisfactory.  Sis  weeks 
after  birth  the  leg  in  Perier's  case  showed  exaggerated  extension  and 
outward  rotation  \  the  quadriceps  vfhs  manifestly  retracted,  and  showed 
as  a  tense  cord  whenever  the  attempt  was  made  even  slightly  to  3ei 
the  leg.  In  the  hope  of  an  ullimute  return  to  the  normal  condition, 
Giieniot,  who  then  had  charge  of  the  case,  limited  treatment  to  the 
maintenance  of  the  extended  position  and  to  slight  passive  flexion  aud 
traction  repeated  (wo  or  three  times  daily.  In  the  other  case,  Maas, 
the  limb  wnen  first  seen  was  in  anterior  flexion  at  a  right  angle;  reduc- 
tion was  easily  made,  and  the  limb  could  (hen  be  normally  flexed.  It 
was  placed  in  a  plaster-of- Paris  dressing  for  six  weeks,  and  as  the  ten- 
dency to  recurrence  had  not  then  entirely  disappeared  the  dressing  was 
renewed  for  a  time,  and  afterward  a  leather  knee-cap  was  worn.  In 
its  second  year  the  child  walked  for  a  time  without  support,  but  at  the 
time  of  the  report,  when  it  was  two  and  a  half  years  old,  there  was 
still  a  tendency  to  anterior  flexion  and  abduction,  and  a  brace  was  con- 
stantly worn. 

Spontaneous  or  Pathological  DislocationB. 

These  are  very  frequent  at  the  knee,  mainly  as  the  result  of  chronic 
disease  involving  the  ligaments  and  the  boues  of  the  joint,  and  of  pro- 
longed maintenance  of  the  partly  flexed  position.  There  are  also 
instances  on  record  of  sudden  dislocation  due  to  muscular  contraction 
during  an  acute  arthritis,  and  quite  a  number  of  the  class  to  which 
Volkmann  gave  the  name  defoi-malions-lttxationen,  or  dislocations  by 
deformity,  those  in  which  the  shape  of  tlie  articular  ends  of  the  bones 
has  l)een  greatly  changed  without  suppuration,  as  in  arthritis  defo^ 
mans  and  Charcot's  disease. 

The  principal  displacements  are  backward  and  backward  and  out- 
wBrd,  usually  combined  with  outward  rotation  of  the  leg.  As  a  great 
exception  dislocation  forward  has  occasionally  been  observed. 
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UUman^  reports  two  cases  of  bilateral  subluxation  inward  gradually 
produced  by  swinging  the  body  from  side  to  side  while  at  work. 

Examples  of  dislocation  due  to  the  prolonged  action  of  the  flexor 
muscles,  the  knee  being  long  held  partly  flexed  because  of  disease  at 
some  point  in  the  thi^h^  are  not  very  uncommon,  and  in  young  people 
its  effect  is  intensified  by  the  exaggerated  growth  of  the  femoral  con- 
dyles downward  by  which  the  lateral  ligaments  become  too  short  to 
permit  the  tibia  to  return  to  its  place.  This  last-mentioned  change 
was  first  pointed  out  by  Volkmann,  in  1874,  and  deserves  to  be  con- 
stantly borne  in  mind,  for  if  the  attempt  is  made  forcibly  to  straighten 
such  a  limb  the  tibia  may  turn  upon  its  anterior  edge  as  a  centre,  so 
that  when  straightened  it  is  found  to  lie  well  behind  its  proper  posi- 
tion, '^  dislocation  by  leverage,"  as  it  has  been  termed. 

The  dislocations  that  occur  in  the  course  of  chronic  tubercular  or 
other  destructive  disease  must  here  be  passed  with  simple  mention. 

1  Ullman :  Centbl.  fUr  Cbir.,  Angmt  11, 1894. 
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CHAPTER    LV. 

DISLOCATIONS  OF  THE   PATELLA. 

Dislocations  of  the  patella  are  rare,  less  than  1  per  cent,  of  all 
dislocations,  according  to  the  tables  in  Chapter  XXVII.,  and  the  infre- 
quency  with  which  they  have  come  under  the  observation  of  iudividaal 
surgeons  and  the  incompletenese  or  the  obscurity  of  the  reports  of 
many  c&ses  liave  combined  to  make  the  systematic  descriptions  rather 
artificial  and  unsatisfactory.  The  physical  conditions  and  relations  of 
the  patella,  which  is  really  a  sesamoid  bone  developed  in  the  tendon  of 
the  quadriceps  extensor  and  not  an  integral  part  of  me  joint,  are  eniircly 
different  from  those  of  other  bone^,  and  the  changes  in  position  and 
relations  which  it  undergoes  in  displacement  are  very  varied.  The 
anterior  articular  surface,  or  trochlea,  of  the  femur  extends  higher 
upon  the  outer  than  the  inner  aide  and  presents  a  central  groove 
bounded  laterally  by  a  sharp  margin  from  which  the  internal  and 
external  surfaces  of  the  inner  and  outer  condyles,  respectively,  run 
abruptly  backward,  and  the  outer  condyle  projects  more  sharply  for- 
ward than  the  inner  one  does.  The  articular  or  posterior  surface  of 
the  patella  presents  a  longitudinal  ridge  nearer  its  inner  than  its  outer 
tnai^in  from  which  the  surface  slopes  forward  to  the  edge.  From  each 
lateral  border  of  the  bone  passes  a  strong  aponeurotic  expansion,  the 
so-called  lateral  ligaments  of  the  patella,  portions  of  the  fascia  lata 
which  receive  expansions  from  the  vasti  muscles  and  are  attached  to 
the  tibia;  of  the  outer  one,  the  "  ilio-tibial  ligament"  is  the  strongest 
part  and  lends  to  displace  the  patella  outward  when  the  knee  is  flexed. 
A  superficial  layer,  given  off  from  the  fascia  lata  on  the  sides,  crosses 
the  front  of  the  patella  and  is  separated  from  it  by  a  bursa.  In  full 
extension  of  the  knee  the  patella  lies  upon  the  upper  part  of  the 
trochlea  of  the  femur,  but  it  can  be  drawn  almost  completely  above  it 
by  the  forcible  contraction  of  the  quadriceps.  This  muscle  is  inserted 
upon  the  upper  boixler  and  somewhat  on  each  side  of  the  patella,  and 
the  long  axis  of  tlie  muscle  is  inclined  to  that  of  the  patella  and  its 
ligament  as  the  shaft  of  the  femur  is  to  that  of  the  tibia — that  is,  they 
meet  at  an  obtuse  angle  whose  apex  is  directed  inward.  As  a  conse- 
quence of  this  inclination  the  traction  of  the  muscle  tends  to  displace 
the  bone  toward  the  outer  side,  and  this  tendency  is  resisted  by  the 
projection  of  the  anterior  surface  of  the  outer  condyle  and  by  the  inter- 
nal lateral  ligament  of  the  patella. 

The  first  collation  of  recorded  cases  was  made  by  Malgaigne'  i'l 
1836;  the  25  cases  which  he  then  collected  were  increased  to  46  in 
1855,  when  he  published  his  work  on  dislocations.     Streubel'  in  186fi 

I  Malgalgiie :  Gazelle  .UMicale,  ISRS,  p.  43S. 

'  Streiibel :  Schmiai'a  Jahibucb,  im,  vol.  cixli.  p.  311.  and  vol.  oxxz.  p.  M. 
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collected  120  cases  and  made  a  number  of  experiments  upon  the 
cadaver.  Elaborate  articles  were  furnished  by  Panas^  in  1872  and 
Berger^  in  1877,  but  the  most  original  and  at  the  same  time  the  most 
recent  one  is  the  paper  by  Von  Meyer,^  Professor  of  Anatomy  at 
Zurich. 

The  patella  may  be  displaced  to  different  distances  on  the  outer  or 
the  inner  side  while  the  knee  is  extended  or  partly  flexed,  and  with 
such  displacement  may  be  combined  varying  degrees  of  rotation  about 
its  own  longitudinal  axis.  These  combinations  are  so  numerous  and 
varied  that  if  a  classification  should  be  made  according  to  them  it 
would  confuse  rather  than  simplify  their  study  and  description.  Mal- 
gaigne  in  his  first  paper,  based  on  only  twenty-five  cases,  described 
nine  forms  of  dislocations,  including  one  upward  and  after  rupture  of 
the  ligamentum  patellae,  but  in  his  later  work  he  made  only  two  prin- 
cipal forms,  dislocation  outward  and  inward,  with  subvarieties  corre- 
sponding to  the  degree  of  displacement  and  the  addition  to  it  of  more 
or  less  rotation  of  the  patella  upon  its  axis.  As  some  of  the  most 
striking  differences  depend  upon  this  last  element,  it  will  perhaps  sim- 
plify the  subject  first  to  consider  the  conditions  which  determine  the 
fixation  of  the  displaced  bone,  and  in  doing  this  I  shall  speak  only  of 
displacements  to  the  outer  side,  which  are  much  the  more  common. 

The  bone  may  be  displaced  to  the  outer  side  by  muscular  action  or 
by  a  force  acting  upon  its  inner  lateral  border;  as  it  passes  sideways 
along  the  projecting  surface  of  the  condyle  its  outer  border  is  raised 
and  its  inner  border  depressed  into  the  bottom  of  the  trochlear  groove; 
if  the  force  continues  to  act  the  patella  is  carried  past  the  edge  of  the 
trochlea  to  the  outer  side  of  the  external  condyle,  and  when  its  longi- 
tudinal ridge  passes  this  edge  the  outer  border  of  the  patella  may  be 
turned  backward  by  the  traction  of  its  outer  lateral  attachments  and 
the  bone  comes  to  rest  with  its  articular  surface  against  the  outer  side 
of  the  condyle,  and  its  anterior  surface  looking  outward;  or  it  may 
undergo  no  rotation,  and  may  come  to  rest  with  its  inner  border  against 
the  outer  surface  of  the  condyle,  its  anterior  surface  looking  more  or 
less  directly  forward,  and  its  outer  border  projecting  markedly  out- 
ward; or,  again,  it  may  undergo  rotation  in  the  opposite  direction  and 
come  to  rest  with  its  inner  border  directed  backward,  its  anterior  sur- 
face looking  inward  against  the  outer  surface  of  the  condyle,  and  its 
outer  border  directed  forward.  These  three  forms  constitute  the 
*^  complete  outward  dislocations." 

If  the  force  is  not  sufficient  to  carry  the  patella  entirely  past  the 
outer  edge  of  the  trochlea,  the  bone  may  come  to  rest  with  its  inner 
border  in  the  bottom  of  the  trochlear  groove,  its  posterior  surface  rest- 
ing partly  against  the  outer  surface  of  the  trochlea  and  partly  project- 
ing beyond  it,  its  outer  border  directed  forward  and  outward,  and  its 
anterior  surface  looking  forward  and  inward — the  '^  incomplete  out- 
ward;" or  the  rotation  may  be  somewhat  greater,  and  while  the  inner 
border  still  rests  in  the  groove  of  the  trochlea  the  outer  border  looks 

»  Pauas  :  Diet,  de  Mi'-d.  et  Cbir.  pratiques,  vol.  xvi.  p.  40,  art.  Genou. 

«  Berger :  Diet.  Encyclop  des  Sc.  Med.,  3d  seriea.  vol.  v.  p.  334,  art.  Rotule. 

»  Von  Meyer :  Areh.  fUr  kiln.  Chlrurgie,  1882-3,  vol.  xxvlii.  p.  256. 


direolly  forward,  aod  the  anterior  stirfaoe  directly  inward — "  verlioil" 
or  "edgewise"  dislocation;  or  tbe  rotation  may  be  still  greater. the 
anterior  surface  being  turned  so  as  to  look  directly  backward  and  lie 
upon  the  front  of  the  trochlea,  and  the  posterior  surface  looJung 
directly  forward  under  the  skin — "  complete  reversal," 

It  appears,  then,  that  the  bone  frequently  becomes  fixed,  and  firmlr 

fixed,  in  positions  of  a|)pan'ntly  great  instability — tliat  is,  resting  apiiD 

the  fmut  or  side  of  the  femur  only  by  its  narrow  lateral  edge,  aoii  lie 

fixation  whifh  is  given  to  it  in  these  positions  is  given  by  the  tension 

of  the  soft  parts  attached  to  it  and  by  the 

Pio-^i-  overlying  fascia.     It  may  be  compaird  w 

a  stick  on  end  under  a  tightly  stretched 

sheet,  which  wilt  stand  not  only  upright, 

but   also  when    inclined,  so   long  aa  iu 

lower  end  does  not  slip  along  the  ground, 

or  its  upper  along  the  sheet. 

It  also  appears,  in  consequence,  tbat  the 
bone  may  take  many  intermediate  poai- 
tious  between  the  extremes,  and  thatcon- 
seqnently  the  grouping  of  the  different 
positions  must  be  somewhat  arbitrair. 
The  terms  in  general  use  are  compldf  and 
hicomplele  outtrard  and  inieard  disloca- 
tions, edgetoUe  or  cerlica}  (outward  and 
inward)  dislocations,  and  comp/tU  mtrmi 
in  either  of  the  two  directions.  Dislocations  upward  and  downwani 
should  not,  I  think,  have  a  place  in  the  classification,  since  iiu-v  sk 
the  secondary  results  of  other  lesions,  rupture  of  the  ligameniuni 
patellfe,  or  of  the  tendon  of  the  quadriceps,  which  are  to  lie  deemed 
the  principal  and  controlling  ones.  Among  the  incomplete  outwani 
and  inward  dislocations  those  in  which  one  edge  of  the  patella  is 
turned  sharply  forward  differ  from  the  corresponding  edgewise  one* 
only  in  the  degree  of  rotation,  and  the  distinction  between  them  ii  nol 
only  difficult  to  make  in  practice,  but  also  does  not  aeera  worth  pre- 
serving. I  shall,  therefore,  group  them  all  as  edgewise  d  is  locations, 
and  limit  the  term  incomplete  to  others  in  which  the  rotation  is  absent 
or  slight. 

Theoutwai-d  dislocations  are  much  the  more  common;  it  isdoubtfol 
if  any  really  complete  inward  dislocation  has  been  recorded,  and  of 
Maigaigne's  46  cases  only  6  were  incomplete  inward.  Ot  the  vertical 
or  edgewise  dislocations  the  outward  iippear  to  he  somewhut  more 
frequent  than  the  inward. 

Cause.  The  cause  and  mode  of  production  of  the  different  forms 
are,  in  many  respects,  the  same.  The  dislocatiun  may  be  produced 
either  by  muscular  action,  contraction  of  the  quadriceps,  or  by  extemil 
violence  acting  directly  upon  the  patella.  Of  the  former  there  are 
many  unquestionable  examples;  a  man  dislocates  the  patella  while 
fencing,  a  woman  by  jumping  backward  and  to  one  side,  a  boy  by 
jumping  upward  and  turning  partly  around  to  strike  a  ball.  Of  tbe 
latter,  external  violence  acting  directly  upon  the  patella,  the  cogi- 
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tnon  examples  are  falls  and  blows  upon  the  koee;  in  several  iastances 
a  man  riding  a  horse  has  struck  hie  knee  violently  against  another 
moving  in  the  opposite  direction.  In  a  number  of  cases  it  has  been 
noted  uiat  the  knee  "was  previously  affected  with  hydrarthrosis,  and  in 
a  few  genu  valgum  existed.  In  the  cases  of  frequent,  or  habitual,  di»- 
locatton  some  such  predisposing  cause  is  supposed  always  to  exist. 

Ontward  Dialocatioiu. 
1.  Complete. 

In  complete  outward  dislocations  the  patella  is  displaced  entirely  to 
the  outer  side  of  the  exterual  condyle,  against  which  it  rests  either  by 
its  posterior,  cartilaginous  surface,  or,  more  rarely,  by  its  inner  border, 
its  anterior  surface  being  still  directed  forward,  or  by  the  inner  part 
of  its  anterior  surface,  the  outer  border  projecting  forward  and  the 
anterior  surface  looking  inward. 

According  to  von  Meyer,  and  bis  opinion  is  based  upon  climcal 
observations,  as  well  as  upon  anatomical  and  experimental  data,  the 
patella  can  reach  this  position  either  by  passing  outward  at  or  above 
the  upper  part  of  the  trochlea  in  complete  extension  or  hyperextension 
of  the  Knee,  or  by  passing  outward  and  upward  over  the  lower  border 
of  the  condyle  while  the  knee  is  flexed 
nearly  to  a  right  angle.  In  the  former  case 
the  dislocation  may  be  produced  by  muscular 
action,  the  contraction  of  the  quadriceps  ex- 
tensor, by  which  the  patella  is  raised  so  high 
that  its  passage  is  no  longer  resisted  by  tue 
outer  border  of  the  trochlea.  Hyperextension 
of  the  knee  favors  the  displacement  by  carry- 
ing the  patella  still  higher  above  the  trochlea. 
Other  conditions  that  favor  the  displace- 
ment are  exa^^rated  outward  rotation  of 
the  leg  and  bending  inward  of  the  knee. 
As  illustrative  examples  Meyer  quotes  cases 
reported  by  Foucart  and  Robert.  A  mus- 
cular young  man  jumping  down  from  a 
stool  (apparently  backwara)  felt  a  sharp 
pain,  and  found  he  could  no  longer  stand 
on  the  right  foot;  examination  showed  an 
outward  dislocation  of  the  pat«lla.  A 
woman,  carrying  a  heavy  hurdeu  upstairs, 
felt  a  sharp  pain  and  a  cracking  in  the  right 
knee,  and  was  unable  to  walk;  the  patella  was  dislocated  outward. 

External  violence  can  pro<luce  the  dislocation  at  the  same,  upper, 
point. 

In  either  case  the  further  displacement  of  the  patella  downward 
upon  the  outer  surface  of  the  condyle  and  its  fixatJou  there  are  aided 
by  the  subsequent  flexion  of  the  knee  which  involuntarily  follows  upon 
the  sensation  of  an  injury  received  there. 

In  studying  the  manner  in  which  displacement  took  place,  by  exter- 


I 


^74  msLocATiom. 

nal  violence,  wliile  the  knee  was  piirtly  flexed,  von  Meyer  found  that 
the  resistance  of  the  ligamentuni  patellEe  compelled  the  bone  to  move 
in  a  curve  downward  and  outward,  so  that  it  lodged  over  the  lower 
part  of  the  condyle,  or  even  in  the  groove  between  it  and  the  IJbia,  and 
the  teudon  of  the  quadriceps  slipped  sidewise  over  the  edge  of  the 
trochlea,  and  lay  upon  the  outer  surface  of  the  condyle, 

Fatholoey.  The  ]>athology  of  the  coiunioner  form  has  been  studied 
only  in  experiments  upon  the  cadaver  and  in  specimens  of  old  unre- 
duced dislocations,  of  which  seven  cases  have  been  reported.  In  four 
of  these  seven  cases  the  internal  lateral  ligament  of  the  patella  was 
torn,  and  in  one  the  rent  extended  upward  in  the  %'astus  tnternus  more 
thau  three  inches  above  the  patella.  Experiments  upon  the  cadaver 
confirni  these  facts.  Fig.  322  represents  a  specimen  obtained  experi- 
mentally. It  may  be  added  that  in  three  cases  of  long  standing  the 
bones  had  undergone  various  changes;  in  some  the  patella  was  hyper- 
trophied,  in  others  atrophied;  iu  some  it  had  lost  part  or  all  of  its 
articular  cartilage;   in  some  the  leg  was  distinctly  rotated  outward, 

firesumably  the  result  of  the  traction  exerted  upon  it  through  the 
igamentum  patellie. 

The  only  examination  of  an  uncomplicated  recent  case  of  which  1 
have  knowledge  is  one  reported  by  Andrews;'  the  specimen  was 
obtained  by  amputation,  which  was  rendered  necessary  by  a  compound 
fracture  of  the  leg.  The  displacement  was  of  the  rare  form  in  which 
the  patella  has  undergone  no  deviation  about  its  longitudinal  axis  and 
rests  against  the  external  condyle  only  by  its  inner  border  (Fig.  323). 
The  patient  had  been  run  over  by  a  freight  car. 
"  The  i^atella  was  found  shoved  nearly  straight  out- 
ward with  its  inner  edge  resting  firmly  against  the 
outer  condyle,  and  with  its  front  and  back  surfaces 
presenting  in  a  nearly  normal  direction.  ...  At 
the  place  where  the  inner  border  of  the  [>atella  rested 
against  the  femur  the  shell  and  spongy  tissue  of  the 
condyle  were  crushed  in,  making  an  oval  or  spoon- 
shtiped  hollow  about  one  inch  long  and  live-eigbths 
inch  wide.  The  sharp  inner  edge  of  the  patella  rested 
firmly  in  this  hollow  and  was  thus  efEectually  pre- 
vented from  slipping.  The  rest  of  the  patella  was 
stoutly  held  in  position,  like  a  tent-pole  or  derrick, 
by  tight  bands  drawing  in  three  different  directions, 
aiiiocarion'or  ihe  ^8  follows:  1.  By  a  portion  of  the  vastus  externus 
patella  on  Litard.  mnscle  drawing  the  outer  angle  upward,  inward,  and 
backward.  2.  By  a  part  of  the  rectus  fenioria,  not 
represented  in  the  figure,  but  drawing  upward,  inward,  and  forward, 
3.   By  the  ligamentum  patellce,  drawing  downward  and  inward. 

"  The  vastus  internus  was  torn  off.  The  inner  half  of  the  rectus 
was  torn  off  with  the  vastus  internus,  and  the  lateral  attachments  of 
the  capsular  ligament  to  the  sides  of  the  patella  were  effectually  ripped 
away,  but  the  outer  part  of  the  rectus  was  still  attached." 

ita :  Annsla  of  Analotuy  and  Surger)',  ISS3,  vol.  rU.  p.  IM. 
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Symptoms.  The  symptoma  are  loss  of  power  to  staiid  upon  the  limb 
or  actively  to  move  the  knee,  pain,  and  deformity.  The  knee  is  usually 
partly  flexed,  but  occasionally  has  been  found  fully  extended.  Passive 
motion  is  painful,  complete  extension  usually  possible,  further  flexion 
rarely  possible. 

The  knee  appears  broadened  and  flattened  anteriorly;  the  normal 
prominence  of  the  patella  is  lost,  and  in  its  place  is  a  depression  through 
which  the  anterior  articular  surface  of  the  condyles  can  be  distinctly 
traced  imlese  the  swelliug  is  too  great.  The  patella  can  be  readily  felt 
upon  the  outer  side  of  the  condyle,  and  the  tendon  of  the  quadriceps 
and  the  ligamentum  patellee  show  as  tense 
bands  under  the  skin.     Usually  the  patella  "" 

rests  with  its  articular  surface  against  the 
outer  surface  of  the  condyle  and  its  inner 
border  directed  forward,  but,  as  has  been 
already  said,  it  may  stand  directly  out  from 
the  condyle,  resting  against  it  by  its  inner 
border  only,  or  it  may  be  rotated  in  the  op- 
posite direction  so  that  its  outer  border  is 
directly  in  front. 

Treatment.  The  method  of  treatment  that 
has  proved  the  most  successful  is  one  pro- 
posed more  than  a  hundred  vears  ago  by 
Valentin,  which  consists  in  full  extension 
of  the  knee  and  flexion  of  the  hip  to  relax 
the  quadriceps,  followed  by  direct  pressure 
with  the  hands  upon  the  patella;  it  may  be 
necessary  to  increase  the  laxity  of  the  ten- 
don of  the  quadriceps  by  pressing  the  lower 
part  of  the  muscle  downward  towanl  the 
Knee.  Possibly  a  device  which  Duplay  em- 
ployed auccCBsfully  in  a  vertical  dislocation 
might  be  used,  if  pressure  with  the  hands 
failed;  he  inserted  the  points  of  a  strong 
double  hook  through  the  skin,  engaged  them  under  the  edge  or  in  the 
anterior  surface  of  the  patella,  and  drew  the  bone  forward.  Moreau 
did  an  arthrotomy,  but  the  joint  suppurated  and  the  patient  barely 
escaped  with  his  life.  Albert  and  Kunig  speak  rather  lightly  of  the 
risk  involved  in  such  an  operation,  and  the  latter  employed  it  in  a 
ease  of  three  months'  standing. 

In  cases  that  have  remained  unreduced  the  usefulness  of  the  limb 
has  sometimes  been  well  restored,  the  patients  being  able  to  walk  freely 
and  troubled  only  iu  making  complete  extension.  In  other  cases,  again, 
the  disability  has  been  great,  the  knee  being  stiff  and  the  patient  able 
to  walk  only  with  crutclies.  Occasionally  the  accident  is  followed  by 
a  marked  tendency  to  recurrence  on  flexion  of  the  knee. 

2.  Incomplete. 
The  cases  to  which  I  limit  this  group  are  those  in  which  the  dislo- 
cation takes  place  while  the  knee  is  extended,  and  !□  which  the  patella 
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rests  above  and  partly  to  the  outside  of  the  outer  part  of  the  femoral 
trochlea,  its  apex  being  probably  still  on  the  median  side  of  the  crest. 
It  is  to  be  remembered  that  in  most  systematic  descriptions  the  group 
is  made  also  to  include  cases  of  moderate  edgewise  or  vertical  displace- 
ment, those  in  which  the  inner  border  of  the  patella  rests  in  the  hollow 
of  the  trochlea  and  the  outer  border  projects  outward  and  forward; 
but  still  the  majority  of  the  reported  cases  are  of  the  kind  to  which  I 
have  restricted  the  use  of  the  term.  There  are,  however,  cases  of 
habitual  dislocation  in  which  the  patella  moves  outward  during  flexion 
of  the  knee  and  the  outer  border  turns  backward,  which  might  properly 
be  termed  incomplete.  Malgaigne^  reports  one  such  in  which  the  con- 
dition followed  a  primary  traumatic  dislocation,  and  a  number  have 
been  reported  in  which  the  condition  developed  gradually  or  was 
thought  to  have  existed  at  birth. 

The  causes  are  essentially  the  same  as  those  which  produce  the  com- 
plete outward  dislocations  in  which  the  patella  escapes  at  or  above  the 
upper  part  of  the  trochlea,  that  is,  muscular  action  and  external  vio- 
lence received  while  the  knee  is  fully  extended  or  even  hyperextended. 

Von  Meyer  finds  the  explanation  of  the  incompleteness  of  the  dis- 
location in  the  supposition  that  the  lateral  movement  of  the  patella 
takes  place  while  it  is  still  at  a  lower  point  upon  the  femur  than  it  is 
when  it  undergoes  displacement  outward;  the  outer  margin  of  the 
trochlea  engages  in  the  sulcus  at  the  junction  of  the  patella  and  liga- 
mentum  patellae,  and  thus  the  bone  is  prevented  from  being  drawn 
further  outward  by  the  traction  of  the  ilio-tibial  band. 

Direct  examination  has  been  reported  in  only  one  case,  and  that  an 
old  one,  Diday;^  the  specimen  came  from  a  man  thirty-four  years  old; 
the  deformed  patella  rested  on  the  external  condyle  and  was  prevented 
from  moving  inward  by  a  bony  ridge  which  occupied  the  trochlea;  the 
articular  surface  extended  an  inch  higher  upon  the  outer  than  upon 
the  inner  condyle.     The  patient  walked  without  difficulty. 

The  limb  is  in  extension,  and  any  attempt  to  flex  is  painful.  The 
inner  half  of  the  trochlea  can  be  distinctly  traced  with  the  finger,  and 
the  patella  can  be  recognized  above  and  to  the  outer  side  of  its  normal 
position,  with  its  anterior  surface  looking  almost  directly  forward,  and 
if  inclined  at  all  it  appears  to  be  usually  inclined  outward. 

The  treatment  is  the  same  as  that  of  the  complete  form  :  flexion  of 
the  hip  and  extension  of  the  knee  to  relax  the  quadriceps,  followed  by 
direct  pressure  inward  upon  the  patella.  Reduction  is  easy  and  some- 
times spontaneous;  in  a  case  reported  by  Cooper  the  reduction  followed 
immediately  and  spontaneously  upon  the  displacement,  the  only  proof 
of  the  dislocation  being  a  demonstrable  rupture  of  the  inner  anterior 
part  of  the  capsule  and  swelling  of  the  joint. 

3.  Outward  Edgewise  or  Vertical  Dislocations. 

According  to  Malgaigne  this  form  of  dislocation  was  first  reported 
in  1777  by  Nannoni,  an  llalmu  surgeon,  who  communicated  two  cjises 
to  the  Aciid6mie  royals,  de  C\ururgie.     His  account  appears  not  to 

>  Mal^gne  :  Loc.  cit.,  p.  9i  •  .^^  'i\^\Aftv  •.  BuW.  de  \a  8ocl6t6  Anatomlque,  1836,  p.  297. 
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have  been  credited^  and  the  subject  was  not  again  mentioned  until 
Malgaigne,  in  1836,  gave  a  description  of  it.  Since  that  time  a  con- 
siderable number  of  cases  have  been  reported;  without  making  a  very 
thorough  search  I  found  about  thirty,  five  of  which  were  reported  in 
the  New  York  Medical  Record  between  the  years  1873  and  1879,  and 
in  this  enumeration  I  have  not  included  cases  reported  as  incomplete 
outward  dislocations,  although  I  include  such  in  the  classification. 

The  dislocation  is  characterized  by  a  displacement  outward  of  the 
patella  and  its  rotation  upon  its  longitudinal  axis,  by  which  its  inner 
border  is  brought  to  rest  at  or  near  the  bottom  of  the  groove  of  the 
trochlea,  while  the  outer  border  projects  more  or  less  directly  forward 
and  its  anterior  surface  looks  inwardf ;  it  is  said  by  Panas  that  its  apex 
is  also  directed  slightly  backward. 

Muscular  action  is  the  most  frequent  cause,  and  in  some  cases  the 
contraction  of  the  muscle  appears  not  to  have  been  forcible,  as  in 
MartinV  patient,  a  young  girl,  who  caused  the  dislocation  by  moving 
in  bed ;  in  others  more  force  has  been  exerted,  as  a  boy  in  throwing  a 
snowball,  a  man  in  wrestling,  another  in  stumbling,  another  in  jump- 
ing. External  violence  is  aless  frequent  cause;  a  blow  upon  the  inner 
edge  of  the  patella  by  which  the  bone  is  pushed  outward,  its  inner 
border  depressed  into  the  hollow  of  the  trochlea,  and  its  outer  border 
raised  by  the  passage  of  the  bone  along  the  slope  of  the  external  con- 
dyle. The  mode  01  production  by  muscular  action  has  not  been  made 
clear. 

The  patella  may  rest  partly  against  the  projecting  outer  portion  of 
the  trochlea,  or  it  may  touch  the  femur  only  by  its  inner  edge  even 
when  its  outer  border  still  lies  somewhat  to  the  outer  side  of  a  sagittal 

Elane  passing  through  the  inner  one,  and  in  one  case,  Payen,  quoted 
y  Malgaiene,  the  patella  had  turned  more  than  90  degrees,  so  that  its 
outer  boroer  lay  a  little  to  the  inner  side  of  the  inner  border.  Its 
fixation  in  this  position  without  lateral  support  must  be  attributed  to 
the  tension  of  the  overlying  soft  parts  and  the  untorn  parts  of  the 
capsule,  for  in  one  case  in  which  both  the  tendon  of  the  quadriceps 
and  the  ligamentum  patellse  were  cut  subcutaneously  by  the  surgeon 
in  the  effort  to  reduce,  the  bone  remained  as  firmly  fixed  as  before. 

The  knee  is  generally  extended,  but  in  some  cases  it  was  flexed  half 
way  to  a  right  angle,  and  is  usually  immovable  because  of  pain.  The 
deformity  is  characterized  by  the  sharp  projection  of  the  outer  border 
of  the  patella  in  front,  on  each  side  of  which  the  skin  is  depressed  so 
that  the  anterior  and  articular  surfaces  of  the  patella  can  be  felt,  but 
sometimes  the  skin  is  stretched  tightly  toward  each  side. 

The  most  successful  treatment  has  been  that  recommended  for  the 
preceding  forms:  flexion  of  the  hip,  extension  of  the  knee,  and  pressure 
upon  the  patella,  the  latter  being  so  directed  as  to  force  the  projecting 
outer  border  outward  and  backward,  but  this  has  failed  in  several  cases 
in  which  reduction  was  afterward  obtained  by  forced  flexion  of  the  leg 
or,  in  one  case,  by  getting  the  patient  forcibly  to  contract  the  quadriceps 
and  then  pressing  upon  the  patella  after  it  had  been  thus  drawn  upward. 

1  Martin  :  Arch.  g^n.  de  M^.,  1881,  vol.  zxyi.  p.  259. 
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Possibly  Duplay's  device,  above  mentioned,  of  drawing  the  patella  for- 
ward with  a  strong  sharp  hook,  woald  be  of  use  by  diminishing  the 
friction  between  it  and  the  femnr.  Eben  Watson,  and  others  following 
his  example,  succeeded  by  slightly  flexins  the  leg  upon  the  thigh  during 
ansBsthesia,  pressing  the  pateUa  moderatdy  ontrora,  and  then  suddenly 
extending  the  1^.  Three  surgeons  have  resorted  to  section  of  the  liga- 
mentum  patellse,  and  one  of  them  also  to  that  of  the  tendon  of  the  quad- 
riceps, but  without  success,  and  in  the  last  one  the  joint  suppurated 
and  the  patient  died. 

Inward  DidocatUms. 

These  are  so  similar  to  the  outward  dislocations  in  their  nature, 
causes,  symptoms,  and  treatment  that  a  detailed  description  is  unneces- 
sary. 

Complete  Inward. 

This  dislocation  is  denied  by  several  authors,  the  only  alleged  cases 
being  those  of  Fut^gnat  and  Walther,  both  quoted  by  Malgaigne. 
The  former  was  traumatic  in  origin,  but  when  the  patient  came  under 
observation  the  condition  was  that  of  habitual  dislocation:  the  patient, 
a  girl  thirteen  and  a  half  years  old,  had  &llen  upon  her  knees  five 
years  before,  and  since  that  time  both  patellae  had  been  so  freely 
movable  that  she  sometimes  amused  herself  by  dislocating  and 
reducing  them  more  than  a  hundred  times  in  an  hour.     The  right 

Eatella  could  be  more  easily  dislocated  outward,  the  left  one  inward; 
ut  both  could  be  dislocated  so  completely  inward  that  their  anterior 
surfaces  were  exactly  in  contact  when  the  knees  were  brought  together. 
The  ligaments  were  so  relaxed  that  the  legs  could  not  be  completely 
extended  by  the  contraction  of  the  quadriceps. 

Of  Walther's  case,  nothing  is  known  but  a  brief  description  in 
Latin  of  a  specimen  in  a  museum  at  Berlin.  Malgaigne  thought  it 
might  be  a  complete  inward  dislocation,  but  admits  that  its  character 
is  uncertain. 

Incomplete  Inward. 

Of  complete  inward  dislocation  only  one  case  has  been  reported,  by 
Key;*  it  also  was  quoted  by  Malgaigne.  The  patient,  a  girl  twenty 
years  old,  slipped  and  fell ;  she  felt  great  pain  in  the  left  knee,  and 
was  unable  to  walk.  ^^  The  patella  was  found  resting  on  the  inner 
condyle,  the  outer  part  of  its  articulating  surface  being  supported 
obliquely  by  the  projecting  edge  of  the  trochlea  of  the  femur.  Grentle 
pressure  on  the  inner  edge  of  the  patella,  as  the  limb  lay  on  the  bed, 
reduced  it  to  its  natural  position.'*  The  joint  suppurated,  and  appar- 
ently the  patient  died  or  the  limb  was  amputated.  The  tendon  of  tlie 
vastus  externus  was  partly  torn  through. 

Inward  Edgewise  or  Vertical  Dislocation. 

This  seems  to  be  nearly  as  frequent  as  the  corresponding  outward 
form.  Possibly  its  relative  frequency  and  the  rarity  or  absence  of  the 
complete  and  incomplete  inward  forms  are  to  be  explained  by  the 

1  Key :  Guy's  Hospital  Reports,  1886,  vol.  i.  p.  260. 
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greater  projection  inward  of  the  internal  condyle,  and  the  relative 
shortness  of  the  ligamentum  patellse,  which  prevents  the  patella  from 
reaching  that  side  of  the  condyle. 

Oomplete  Beversal. 

Complete  reversal,  (he  outer  border  passing  in  front  to  the  inner  side, 
so  that  the  anterior  surface  rests  against  the  trochlea  and  the  articular 
surface  is  directed  forward,  has  been  reported  in  only  two  cases,  which 
are  briefly  quoted  by  Malgaigne  as  follows :  **  In  1872  J.  Sue  saw  a 
dislocation  produced  by  muscular  action  in  which  he  clearly  recognized 
a  two-thirds  reversal  of  the  patella  from  without  inward  without  any 
evidence  of  rupture  of  the  ligaments.  Subsequently  H6vin  said  that  he 
had  heard  Bruy^res  read  before  the  Academic  royale  de  Chirurgie  the 
details  of  a  total  reversal  of  the  patella  upside  down,  also  without  rup- 
ture of  the  ligaments;  in  the  latter  case  the  cause  was  a  blow  received 
upon  the  inner  part  of  the  knee.*^ 

Complete  reversal,  the  inner  border  passing  in  front  to  the  outer  side, 
has  been  reported  in  three  cases,  Castara,  quoted  by  Malgaigne,  Wragg,^ 
and  Gaulke.^ 

Castara' s  patient,  a  girl  seventeen  years  old,  bent  forward  to  lift  a 
book  from  a  table,  resting  her  weight  upon  the  extended  right  leg,  and 
pressing  the  outer  border  of  the  patella  against  the  edge  of  a  chair; 
she  suddenly  cried  out,  and  Castara,  summoned  immediately,  found  the 
leg  partly  flexed,  and  could  extend  it  but  very  little.  The  patella 
rested  by  its  outer  border  upon  the  outer  and  upper  part  of  the  trochlea 
of  the  femur,  which  it  covered  only  over  a  breadth  of  a  quarter  of 
an  inch  ;  its  inner  border  inclined  outward  and  projected  in  this 
direction  two  and  a  half  centimetres,  its  articular  surface  looking  for- 
ward and  inward.  The  tendon  of  the  quadriceps  and  the  ligamentum 
patellae  each  formed  a  quite  thick  and  hard  rounded  cord  above  and 
below.  The  surgeon  grasped  the  bone  with  his  thumbs  and  forefingers, 
and  by  a  simple  movement  of  rotation  from  behind  forward,  and  from 
without  inward,  restored  it  easily  to  its  place. 

Wragg's  patient  was  a  negro,  who  had  been  struck  upon  the  outer 
side  of  the  right  patella.  The  limb  was  extended  and  immovable. 
The  inner  border  of  the  patella  had  turned  forward  and  outward,  and 
lay  about  half  an  inch  to  the  outside  of  the  normal  position  of  the 
outer  border;  the  outer  border  could  be  felt  deep  in  the  trochlea  about 
half  an  inch  from  its  inner  edge.  The  tendon  of  the  quadriceps  and 
the  ligamentum  patellse  showed  under  the  skin  as  hard  twisted  cords; 
very  little  passive  motion  at  the  knee.  The  dislocation  was  reduced 
easily  by  pressing  with  the  thumbs  against  the  projecting  border,  and 
with  the  index  and  middle  fingers  against  the  outer  border  in  the  oppo- 
site direction.  The  reaction  was  slight,  and  the  patient  made  a  good 
recovery. 

Gaulke's  patient,  a  girl  seventeen  years  old,  injured  her  knee  in  a 
fall  from  a  horse,  and  was  not  seen  by  him  until  ten  days  after  the 

1  Wngg:  Charleston  Medical  Journal.  May,  1856,  abstract  in  Schmidt's  Jahrbuch,  1836,  vol.  xci. 
p.  362. 
>  Gaalke:  Deutsche  Klinik,  1863.  p.  108. 
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aooident.  "The  patella  lay  entirely  upou  the  outer  condyle  of  Uie 
femar,  aod  had  been  bo  turned  about  its  loogitudinal  axis  thiat  its  pos- 
terior sar&oe  looked  forward  aud  inward,  and  the  anterior  aiirface 
baokward  and  outward."  After  several  failures  he  reduced  by  making 
pressure  (^[ainst  the  projectiug  inner  border  with  one  jaw  of  a  vise, 
suflh  as  is  used  by  carpenters  to  hold  pieces  of  wood  that  have  been 
freshly  glued  leather,  the  counter-pressure  being  made  with  the  other 
jaw  amiust  the  interual  condyle.  The  force  of  the  screw  was  so 
applied  as  to  press  the  inner  border  of  the  patella  forward  and  inward, 
while  its  outer  border  was  expected  to  move  along  the  outer  slope  of 
the  trochlea.  After  many  efforts,  the  patella  suddenly  moved  with  a 
snap,  tamed  about  its  long  asis,  and  fell  back  into  pla^r.,  The  wtiept 
recovered  in  a  fortBi^^t.  '  -  "*  lil  1 .  *  -' 


Id  a  oamber  of  reported  oaaea  the  term  eongmUeU  has  been  -used 
slthongh  the  writers  knew  that  the  dislocatioD  had  first  appeared  long 
after  birth;  in  most  of  the  others  it  has  not  been  possible  to  ascertain 
with  oerUinty  the  date  of  the  appearance  of  the  oondition,  and  in  many 
the  probability  is  very  great  that  it  had  been  gradually  developed  long 
after  birth.  The  reported  cases  in  whioh  it  is  reasonably  oertain  that 
the  CDodition  ezistM  at  birth  are  not  numeroas,  perhaps  fifteen  or 
twenty,  bat  if  to  these  are  added  the  other  oases  whioh  several  of  the 
patients  have  said  existed  in  other  members  of  their  families,  the  num- 
ber becomes  considerably  increased.  The  principal  paper  upon  the 
subject  is  one  by  Zielewicz;'  Bessel-Hagen'  receutly  read  one  before 
the  Berlin  Medical  SocieU',  and  presented  two  cases,  but  the  published 
abstract  is  very  short.  Zielewicz's  paper  gives  the  details  of  13  cases, 
in  3  of  which  the  patella  was  dislocat^  upward  with  elongation  of  its 
ligament;  in  the  remaining  10  the  dislocation  was  outward.  The  con- 
genital character  of  the  first  3  is  uncertain.  Of  the  outward  ones  in 
which  the  sex  is  noted,  6  were  males,  3  females;  in  5  both  patellte  were 
dislocated,  and  in  all  the  patients  were  able  to  make  good  use  of  the 
limb. 

Bessel-H^u  points  out  that  the  cases  may  be  grouped  in  three 
classes:  1.  The  incomplete,  in  which  the  patella  lies  upon  the  outer 
condyle  when  the  knee  is  extended,  and  returns  to  its  normal  place 
when  the  knee  is  flexed;  2,  complete  intermiUent,  in  which  the  displace- 
ment occurs  during  fiexion;  3,  complete  permanent,  in  which  the  dis- 
placement is  increased  during  fiexion,  and  is  not  overcome  during 
extension. 

Caswell'  reported  a  case  of  congenital  dislocation  of  both  patellte  in 
a  man,  forty-three  years  old,  who  said  that  five  members  of  his  family, 
in  three  generations,  had  the  same  deformity — his  father,  sister,  son, 
and  nephew.  Dr.  Caswell  examined  the  son  and  confirmed  the  state- 
ment to  that  extent. 

'  ZlelewlcE:  Berlla. 
'  Bessel-Hagen :  Dei 
•  C««well ;  American  Journal  ol 
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Shapleigh*  saw  a  man,  thirty-niue  years  old,  both  of  whose  patellie 
**  were  dislocated  outward,  resting  on  the  upper  and  outer  surface  of 
the  external  condyle  of  the  femur/'  They  were  of  normal  size.  The 
patient  said  the  condition  had  existed  from  birth,  and  that  his  grand- 
father, father,  and  one  of  his  own  children,  four  generations,  had  the 
same  deformity.  The  man  walked  without  difficulty  and  had  served 
as  a  soldier  during  the  war. 

An  anonymous  writer*  reported  a  case  of  congenital  dislocation  of 
both  patellae  in  a  girl  whose  father,  aunt,  and  aunt's  daughter  were  in 
the  same  condition. 

Habitual  or  Pathological  Dislocations. 

A  number  of  varying  conditions  in  the  bones  or  ligaments  of  the 
knee  may  have  for  consequence  the  frequent,  even  habitual,  dislocation 
of  the  patella  in  certain  positions  or  movements.  Almost  without 
exception,  these  dislocations  are  to  the  outer  side  and  complete.  Many 
cases  reported  as  congenital  are  probably  of  this  character;  Isemeyer,* 
indeed,  published  an  elaborate  paper  on  the  subject  in  which  he  claimed 
that  all  reported  cases  of  congenital  dislocation  were  really  pathological 
ones. 

Among  the  alleged  causes  are  relaxation  of  the  ligaments,  chronic 
arthritis  of  different  kinds,  malformations  of  the  knee,  especially  genu 
valgum,  and  injury  of  the  lower  part  of  the  vastus  intemus. 

In  genu  valgum  the  increased  abduction  of  the  leg  upon  the  thigh 
produces  a  corresponding  exaggeration  of  the  angle  between  the  quad- 
riceps and  the  ligament um  patellae  in  consequence  of  which  the  con- 
traction of  the  muscle  constantly  tends  to  draw  the  patella  outward, 
and  if  the  patella  passes  to  the  outer  side  of  the  outer  condyle  the 
muscle  then  aids  still  further  to  abduct  the  leg  and  increase  its  devia- 
tion. Indeed,  in  some  of  the  reported  cases  it  has  remained  in  doubt 
whether  the  abduction  of  the  leg  preceded  or  was  itself  the  conse- 
quence of  the  dislocation  of  the  patella. 

Coudamin^  reported  a  case  in  wnich  persistent  outward  displacement 
took  place  gradually  in  consequence  of  operative  division  of  the  lower 
portion  of  the  vastus  intern  us  in  the  treatment  of  an  osteomyelitic 
abscess. 

The  patella  is  habitually  very  movable,  and  the  dislocation  takes 
place  or  is  increased  during  flexion  of  the  knee  and  is  reduced  or 
diminished  during  extension.  The  functions  of  the  limb  are  more  or 
less  interfered  with,  complete  voluntary  extension  being  difficult  or 
impossible.  The  femur  tends  to  rotate  inward,  and  the  leg  outward 
and  to  become  abducted. 

A  case  which  resembles  Put^gnat's  of  complete  inward  dislocation 
in  the  facility  with  which  the  patient  could  rapidly  produce  and  reduce 
the  dislocation  by  muscular  action  is  reported  by  Albert;*  the  patient 
was  a  boy,  sixteen  years  old,  with  genu  valgum  on  the  affected  side. 

1  Shapleigh  :  Boston  Medical  and  Sui^ical  Journal,  1881.  vol.  cy.  p.  252. 

«  New  York  Medical  Journal.  1885,  vol.  xlii.  p.  27. 

»  laemeyer:  Arch,  fllr  klin.  Chirurgle,  1866.  vol.  vili.  p.  1. 

<  Condamln:  Lyon  M^d.,  September  30, 1888.  ^  Albert :  Chirurgie,  vol.  Iv.  p.  396. 
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When  the  knee  was  held  at  an  angle  of  160  degrees  he  could  repeat 
the  production  and  reductiou  with  great  ra|iiditj-  and  ease.  Flexion 
at  150  degrees  was  the  limit  at  which  voluutary  reductiou  t-ould  be 
made;  voluntary  dislocation  was  possible  even  when  flexion  was  carried 
to  90  degrees. 

The  treatment  conaista  in  the  wearing  of  a  knee-cap  designed  to 
oppose  the  displacement  during  tlexion  or  to  restrict  the  flexion  to  the 
range  l>eyond  which  the  displacement  took  place. 

llonx'  relieved  a  ease  of  habitual  dislocation  outward  following 
rupture  of  the  aponeurosis  on  the  inner  side  hy  dividing  the  vastus 
externus,  suturing  the  rent  on  the  inner  side,  and  displacing  the  inser- 
tion of  the  lignmentnm  patcllEe  upon  the  tibia  half  an  inch  inward. 
Bradford'  did  the  same  with  success. 

Another  French  surgeon  (1  have  i  aid  the  reference)  relieved  the 
conditiou  by  narrowing  the  internal  lateral  expansion  hy  means  of 
three  silk  suture.s  so  placed  as  to  make  a  longitudinal  tuck  in  it;  others 
have  excised  a  piece  and  closed  tlie  opening  with  sutures. 

'  BdUi ;  Rev,  de  Chir.,  Au^iul.  iiXH, 

I  BnulfDnl  -  ButtDCi  Uedlcal  mid  Surgical  Joiirnitl.  Febnury  :10,  IS96. 


CHAPTER    LVI. 

DISLOCATIONS  OF  THE  FIBULA. 

The  fibula  may  be  dislocated  at  its  upper  or  at  its  lower  end,  aud 
as  the  result  of  external  violence,  or  of  muscular  action,  or  of  unequal 
growth  of  the  tibia  and  fibula. 

Dislocations  of  the  Upper  End. 

Of  these  there  are  now  about  twenty-five  reported  cases.*  In  the 
majority  the  displacement  was  outwara  and  forward,  in  others  back- 
ward, and  in  a  few  upward.  It  is  to  be  remembered  that,  as  the  head 
of  the  fibula  is  situated  behind  the  most  external  part  of  the  tibia,  a 
dislocation  forward  must  also  be  outward. 

Of  cases  complicated  by  fracture  of  either  the  tibia  or  fibula,  or  of 
both  bones,  quite  a  number  have  been  reported.  Of  those  in  which 
the  dislocation  is  produced  by  the  overriding  of  the  fragments  by 
which  the  head  of  the  fibula  is  forced  upward,  it  is  only  necessary  to 
say  that,  although  the  reported  displacement  has  been  very  great  in 
some  cases,  it  does  not  appear  seriously  to  have  affected  the  treatment 
of  the  fracture,  aud  in  most  cases  reduction  was  easy.  In  some,  in 
which  the  fracture  united  with  shortening,  there  remained  a  permanent 
displacement  of  the  head  of  the  fibula  upward.  The  dislocation  is 
not  always  upward,  but  is  sometimes  forward,  and  sometimes  the  liead 
has  been  freely  movable  backward  and  forward. 

1.  Forward. 

The  cause  has  been  a  fall  with  the  leg  bent  under  the  body  or  a  mus- 
cular effort  without  a  fall,  and  there  is  reason  to  think  that  the  forcible 
depression  and  inversion  of  the  front  of  the  foot  may  be  a  factor  in 
the  production;  thus,  Savournin's  patient  caught  her  heel  while 
descending  a  staircase  and  the  foot  was  sharply  depressed  and  turned 
inward,  and  in  my  two  patients,  one  of  whom  had  not  fallen,  move- 
ment of  the  foot  in  the  direction  mentioned  caused  pain  at  the  site  of 
the  dislocation  after  reduction.  Tillaux,  also,  observed  a  case  of  dias- 
tasis associated  with  fracture  of  the  lower  end  of  the  tibia  (q.  v.). 

The  head  of  the  fibula  can  be  seen  and  felt  in  front  and  outside  of 
its  normal  position,  and  the  tendon  of  the  biceps  shows  plainly  in  an 
unusual  curve.  The  patient  is  usually  unable  to  walk  because  of  pain, 
but  can  move  the  knee  quite  freely. 

Reduction  has  usually  been  easy  by  direct  pressure  while  the  knee 
was  partly  flexed;  in  Savournin's  case  while  the  knee  was  extended 

1  In  addition  to  the  bibliography  given  In  the  first  edition,  see  Hlrschberg.  Arch.  fUr  klin.  Chlr., 
1888,  vol.  xxxvii.  p.  199:  Leggett,  lancet,  March  31, 1888 ;  and  Stimson,  New  York  Medical  Jour- 
nal, May  25, 1889,  and  February  6, 1892. 
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Malgaigne,  after  qiiotiDg  a  general  description  given  by  Coopor, 
iccording  to  wbich  chronic  liydrarthroBis  leads  to  the  easy  displace- 
ment of  the  bead  of  the  fibula  and  to  much  weakneti^s  and  fatigue  in 
walking,  describes  a  case  under  his  own  care  in  which  this  laxity  of 
the  joint  existed;  in  certain  movements  of  tbe  knee  the  fibula  was  dis- 
placed backward,  returning  almost  at  once  to  its  place  with  a  cracking 
sound;  the  condition  followed  an  arthritis  which  had  produced  a  sim- 
ilar relaxation  of  the  knee.  In  a  case  of  rhachitic  curvature  of  the 
leg  in  an  infant  Malgaigue  thought  he  could  recognize  the  head  of  tbe 
fibula  displaced  upward  almost  to  the  level  of  the  articular  surface  of 
the  tibia,  and  on  examining  the  rhachitio  skeletons  preserved  in  the 
Mus6e  Dcipuytren  he  found  several  examples;  tbe  displacement  was 
uiiward  and  outward  at  the  uppc-  ""-^  tlie  lower  end  preserving  its 
■    *mal  relations. 

Dislocation  downward  of  the  upper  end  due  to  elongation  of  the 
tibia  following  necrosis  was  described  by  I'arise  (f|noted  by  Malgaigne), 
who  reported  three  cases.  In  one  of  them  tbe  elongation  was  tliree 
'^utimctres  on  the  inner  side  of  the  tibia,  one  and  a  half  centimetres 
the   outer.     Malgaigne  suhaerjuently  saw  and  reported  a  fourtb 


case.      The  condition  did  not  affect  the  functions  of  the  limb. 


[1  repor 
of  the 
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the  backward  ones.  The  patient  was  a  circus-rider  and  received  the 
injury  in  jumping  from  his  horse,  alighting  upon  his  toes.  The  sole 
was  everted,  the  toes  abducted;  the  inner  side  of  the  ankle  swollen 
and  tender;  passive  motion  of  the  knee  and  ankle  very  painful;  numb- 
ness of  the  outer  side  of  the  leg.  No  fracture  could  be  found.  Re- 
duction was  made  by  forcible  traction  on  the  foot,  the  knee  being 
flexed  at  a  right  angle,  and  was  accompanied  by  a  snapping  sound. 

Dislocations  of  the  Lower  End. 

Of  this  the  only  two  recorded  cases,  excluding,  of  course,  the  numer- 
ous ones  in  which  diastasis  of  this  Joint  has  formed  one  of  the  lesions 
of  Pott's  fracture  at  the  ankle  and  the  few  cases  in  which  the  same 
diastasis  has  been  part  of  inward  or  outward  dislocation  of  the  foot, 
are  one  observed  by  N^laton  in  the  service  of  Gerdy  and  one  in  the 
service  of  Tillaux  reported  by  Dunand.^  Gerdy 's  patient  came  to  the 
hospital  thirty-nine  days  after  the  accident.  The  wheel  of  a  wagon 
had  passed  across  the  lower  end  of  his  leg  and  had  forced  the  external 
malleolus  so  far  backward  that  it  was  almost  in  contact  with  the  outer 
border  of  the  tendo  Achillis;  the  outer  surface  of  the  astragalus  could 
be  felt  through  almost  its  entire  extent.  The  patient  walked  fairly 
well,  and  Gerdy  thought  no  attempt  to  reduce  should  be  made. 

In  Tillaux's  case  the  patient  in  stepping  from  an  omnibus  caught 
his  foot  and  fell  forwara.  The  foot  was  everted,  there  was  a  large 
ecchymosis  on  the  inner  side  of  the  leg  and  foot,  and  another  on  the 
outer  side;  the  ankle  was  swollen  and  tender,  especially  on  the  inner 
side;  no  fracture  could  be  found.  The  lower  end  of  the  fibula  was 
freely  movable  forward  and  backward  with  cartilaginous  crepitus, 
and  could  be  drawn  outward  so  far  that  the  end  of  the  finger  could  be 
inserted  between  it  and  the  astragalus.  The  patient  made  a  good 
recovery. 

I  have  seen  one  case  of  dislocation  backward  from  the  tibia,  possibly 
with  preservation  of  the  relations  with  the  calcaneum.  The  patient, 
a  lad  of  seventeen,  was  admitted  to  the  House  of  Relief,  July  17,  1889, 
having  been  injured  in  the  left  ankle  while  wrestling.  The  foot  was 
abducted,  its  inner  side  normal  and  painless;  the  lower  part  of  the  fibula 
was  prominent,  the  region  swollen  and  tender.  A  careful  examination 
was  made  under  ether,  and  the  above  diagnosis  reached.  On  adduction 
of  the  front  of  the  foot  the  bone  returned  to  its  place  with  an  audible 
snap.  The  dislocation  was  then  reproduced  by  abduction  of  the  foot, 
and  again  reduced  by  adduction. 

Spontaneous  or  Pathological  Dislocations. 

These  have  been  reported  as  occurring  at  the  upper  end  in  conse- 
quence of  inflammation  of  the  joint,  of  rhachitic  changes  in  the  bones, 
and  of  exaggerated  growth  of  the  tibia  following  necrosis.  In  the 
same  group  may  be  classed  a  dislocation  outward  reported  by  Bryant, 
which  was  due  to  arrest  of  the  growth  of  the  tibia. 

1  Diinand  :  These  de  Paris,  1878,  No.  217. 
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in  the  fourth,  those  in  which  the  scaphoid  and  cuboid  are  togelher 
dislocated  from  the  astragalus  and  calcaneunj. 

Dislocations  of  the  Foot.     Tibio-tarsal  Dislocatioiis. 

The  displacements  of  tlie  astragalus  and  the  foot  are  so  complex 
that  the  nomenclature  of  the  various  dislocations  presents  serious  uifli- 
cuities,  and  the  confusion  has  been  increased  by  the  varying  practicee 
of  different  writers,  some  of  whom  treat  tlit;  tibia  as  the  dislocated  bone 
and  apply  the  terms  indicative  of  direction  to  it,  while  others  consider 
the  foot  as  the  dislocated  portion.  I  shall  here  follow  the  latter  prac- 
tice, and  shall  use  in  the  classification  only  four  main  terms,  didoca- 
tions  forward,  backward,  outward,  and  inward,  disregarding  for  tlie 
moment  the  many  deviations  in  ."  "rection  of  the  toes  and  of  the 
sole  which  are  seen  in  conjunction  witu  the  principal  dislocations.  Of 
these  four  the  first  two  are  pure  dislocations;  in  the  latter  two  are  fre- 
quently placed  cases  in  whicli  the  displacement  is  associated  witli  frac- 
ture of  one  or  both  bones  of  tlie  leg,  and  of  which  the  more  common 
forms  have  been  elsewhere  described  among  fractures  at  the  ankle. 
It  must  be  freely  conceded  that  the  classification,  especially  in  res^tecl 
of  the  last  two  groups,  is  arbitrary  and  open  to  serious  criticism,  but 
BO  are  all  others  tliat  have  been  proposed,  and  it  is  believed  that  this 
one  has  a  sound  clinical  basis  in  so  far  that  the  terms  outward  and 
inward  correspond  to  displacement  outward,  or  evereion,  or  to  displace- 
ment inward,  or  inversion  of  the  foot,  the  symptoms  which  would  at 
once  attract  the  attention  of  the  surgeon,  and  that  its  divisions  coincide 
also  with  those  of  the  modes  of  production. 

Two  striking  varieties,  in  which  the  toes  are  turned  directly  inward 
or  outward,  will  be  mentioned  under  inward  and  outward  dislocations 
respectively.  The  latter  has  been  classified  by  some  aa  a  separate 
form,  under  the  title  of  dislocation  of  the  foot  by  rotation  outward. 

The  mechanism  of  the  joint  and  the  mode  of  production  of  the  dis- 
locations have  been  experimentally  studied  by  many  surgeons  and 
anatomists,  of  whom  I  shall  here  name  only  one  of  the  more  recent, 
Honigschmied,'  whose  experiments  were  exceptionally  numerous,  and 
whose  article  is  very  full. 

1.  DiSLOCATioKS  Backward. 
(Syn.  Dislocations  of  the  lower  end  of  the  tibia  fonvard;  see  also 

Fractures  at  the  Ankle.) 
In  these  dislocations  the  astragalus,  and  wiUi  it  the  foot,  is  displaced 
backward  to  a  variable  distance,  with  rupture  of  the  lateral  ligaments 
and  sometimes  of  other  parts  of  the  capsule,  and  sometimes  with  frac- 
ture of  one  or  both  malleoli  or  of  the  posterior  edge  of  the  lower 
articular  surface  of  the  tibia. 

The  cause  is  usually  extreme  plantar  flexion  of  the  foot,  in  which 
the  [Kisterior  border  of  the  end  of  the  tibia  comes  into  contact  with  the 
posterior  lip  of  the  astragalus  (Henke'),  by  which  a  new  centra  of 

I  HiiDlgscbmled  :  Deulache  Z< 
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motion  is  established  behind  the  line  of  the  malleoli;  the  continuation 
of  the  movement  ruptures  the  lateral  and  the  anterior  ligaments^  and 
the  bones  being  thus  freed  the  tibia  is  pushed  forward  over  the  astrag- 
alus,  or  the  foot  is  pushed  backward  under  the  tibia,  according  as  the 
causative  violence  acts  upon  the  leg  or  upon  the  foot.  The  rupture  of 
the  ligaments  is  the  first  step,  and  the  fixation  of  the  astragalus  behind 
the  tibia  takes  place  by  correction  of  the  plantar  flexion.  Commonly 
the  injury  is  produced  by  a  fall  backward  while  the  foot  is  fixed.  In 
an  incomplete  dislocation  reported  by  Sanson  (quoted  by  Albert)  the 
patient's  leg  was  bent  under  him  in  a  fall  in  such  a  way  that  the  dor- 
sum of  the  foot  and  the  front  of  the  leg  rested  on  the  ground,  and  the 
buttocks  rested  on  the  heel;  in  this  case  the  mechanism  appears  to  have 
been  pure  exaggerated  plantar  flexion.  Examples  of  pure  primary  dis- 
location are  rare,  Malgaigne  could  find  only  eighteen  reported  cases; 
but  partial,  and  perhaps  complete,  dislocations  occurring  as  a  second- 
ary result  of  rupture  of  the  lateral  ligaments  or  fracture  of  the  fibula 
and  internal  malleolus,  as  in  fracture  by  eversion  at  the  ankle,  are  fre- 
quent, and  always  need  to  be  guarded  against  in  the  treatment  of  this 
last-named  injury;  they  are  produced  either  by  the  falling  backward 
of  the  insufficiently  supported  foot,  as  the  patient  lies  upon  his  back, 
or  by  contraction  of  the  flexor  muscles,  and  occasionally  subcutaneous 
division  of  the  tendo  A  chillis  has  been  resorted  to  to  overcome  or 
prevent  it. 

Honigschmied  produced  the  dislocation  twenty  times  and  found  the 
results  quite  constant;  in  14  the  internal  lateral  and  the  anterior  branch 
of  the  external  lateral  ligament  were  the  first  to  yield,  being  torn  away 
from  their  insertions,  then  the  middle  and  posterior  branches  of  the 
external  lateral  ligament  yielded,  and  the  foot  was  thus  completely 
freed.  The  ligaments  were  torn  away,  and  occasionally  small  scales 
of  bone  came  away  with  them.  In  5  experiments  on  the  bodies  of 
elderly  people,  both  malleoli  were  broken  off  in  3,  and  the  external 
malleolus  in  2.  The  internal  malleolus  broke  at  its  base,  and  the  line 
of  fracture  ran  downward  and  backward;  that  of  the  external  mal- 
leolus ran  upward  and  backward,  beginning  ju^t  above  the  insertion 
of  the  anterior  branch  of  the  lateral  ligament. 

Clinically  and  post  mortem  the  same  lesions  have  been  found ;  frac- 
ture of  the  external  malleolus  is  common,  that  of  the  internal  mal- 
leolus and  of  the  posterior  articular  border  of  the  tibia  is  occasionally 
seen. 

The  foot  appears  shortened  in  front,  and  the  heel  lengthened,  to  an 
extent  that  varies  with  the  degree  of  the  displacement,  the  maximum 
being  about  an  inch;  the  lower  end  of  the  tibia  projects  more  or  less 
markedly  in  front  and  sometimes  is  exposed  by  rupture  of  the  skin; 
the  extensor  tendons  may  be  felt  as  tense  cords  crossing  to  the  dorsum 
of  the  foot,  and  the  tendo  Achillis  curves  backward  to  the  heel  leaving 
on  each  side  a  well-marked  depression  between  itself  and  the  malleolus. 
The  toes  may  be  a  little  depressed,  and  perhaps  abducted  or  adducted. 
If  the  fibula  is  broken  its  malleolus  accompanies  the  foot  in  its  dis- 
placement backward. 

Reduction,  with  the  exception  of  Cooper's  first  case,  in  which  he 


appears  not  to  have  made  the  diagnosis  at  the  time,  has  always  been 
easily  obtained  by  pressing  the  foot  forward  and  the  lower  end  of  the 
1^  backward,  and  the  limb  should  then  be  immobilized,  preferably  in 
a  posterior  moulded  splint  so  as  more  sntely  to  {oevent  lecnrrenoe. 

2.    DlSLOCATIOHS  FOBWABS. 

(Syn.  Dislocations  of  the  lower  raid  of  tibe  tibia  baokward.) 
In  this  dislocatJon,  which  is  much  rarer  than  the  preceding,  the 
aetragalos,  and  with  it  ^e  foot,  is  ilisplaced  forward  from  beneath  the 
tibia.  Malgaiene  oolleoted  only  five  oases,  Dclamotte,  Collea,  NfU- 
ton,  Pierre,  and  B.  W.  Smith,  unil  I  am  able  to  add  only  five  more, 
Hoguier,'  Sarazin,*  Augarde,*  Willemin,'  and  Horuby,"  making  ten 

The  mode  of  production  may  be  by  dorsal  flexion  of  the  foot  fol- 
lowed by  impulsion  of  the  tibia  downward  and  backward  by  a  force 
acting  in  the  direction  of  its  long  axis,  or  by  direct  pressure  of  the 
foot  nirward  and  of  the  le^;  backward  while  thOT  are  at  right  angles  to 
each  other.  Among  the  recorded  cases  are  clear  examples  of  each, 
such  as  K,  W.  Smim's  and  Nilaton's  of  tiie  former,  and  Hnguier's 
of  the  latter.  R.  W.  Bmith'^  patient,  while  standing  with  t£e  hip 
and  knee  flexed  and  with  the  foot  resting  on  a  stone  in  such  a  manner 
that  the  toes  were  h^her  than  the  heel,  was  strnck  upon  the  knee  by 
a  falling  cask  which  forced  it  downward  and  increased  the  flexion  at  the 
knee  and  ankle.  In  Nekton's  oase,^  a  woman,  who  fell  from  the 
fourth  floor,  the  auterior  lip  of  the  articular  surface  of  the  tibia  was 
broken  off,  and  the  upper  surface  of  the  astragalus  was  scratched 
antero-posteriorly,  showing  that  the  tibia  had  been  inclined  forward  so 
that  the  edge  of  the  fracture  was  in  contact  with  the  astragalus  and 
had  been  pressed  firmly  against  it  as  the  tibia  slipped  backward. 

The  second  method  of  production  differs,  therefore,  from  the  tirat 
only  in  the  direction  in  which  the  force  and  counter-force  are  applied, 
botn  acting,  in  the  second,  at  right  angles  to  the  long  axis  of  the  limb, 
the  one  upon  the  front  of  the  lower  end  of  the  tibia,  the  other  in  the 
opposite  direction  upon  the  back  of  the  heel.  Huguier's  case  is  an 
example:  a  man,  while  engaged  in  turning  a  railway  turntable,  fell 
and  caught  his  foot  in  such  a  manner  that  the  heel  was  fixed  and  a 
projecting  rail  on  the  moving  turntable  pressed  against  the  front  of 
the  tibia  six  inches  above  the  ankle  and  produced  a  well-marked  dis- 
location of  the  foot  forward. 

The  symptoms  are  lengthening  of  the  front  of  the  foot  and  shorten- 
ing of  the  heel,  with  effaceiuent  of  the  depressions  on  each  side  of  the 
tendo  Achillis.  The  foot  is  in  the  position  of  more  or  less  plantar 
flexion,  and  in  one  or  two  cases  the  hollow  of  the  instep  was  ex^ger- 
ated.    The  upper  articular  surface  of  the  astragalus  can  be  felt  in  front 

b.  gia.  ae  M#d..  1868.  vol.  1.  p.  MS. 
mil.,  IMO,  vol.  If.  p.  M. 

.  Medical  Times  and  Gazelle,  1871,  TOl.  11.  p.  10. 
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of  the  end  of  the  tibia,  and  the  malleoli  are  nearer  to  the  heel  and  to 
the  sole  than  normal. 

In  four  eases  reduction  was  easily  made  by  traction  and  direct  press- 
ure; in  Smith's  it  could  not  be  made,  but  there  is  reason  to  think  the 
efforts  were  not  guided  by  a  correct  appreciation  of  the  nature  of  the 
injury;  N^laton's  patient  was  killed  by  the  fall;  in  the  remaining  cases 
the  details  of  treatment  are  lacking. 

3.  Dislocations  Inward. 

In  this  division  are  placed  those  cases  in  which,  usually  by  adduction 
and  inversion  (supination),  the  foot  is  moved  downward  and  to  the 
inner  side,  so  that  the  astragalus  leaves  the  tibio-fibular  mortise  more 
or  less  completely.  Two  distinct  forms  are  observed:  in  one  the  foot 
is  markedly  inverted  and  the  upper  surface  of  the  astragalus  can  be 
seen  and  felt  raising  the  skin  under  the  external  malleolus;  in  the 
other  the  inversion  of  the  foot  is  less  or  is  absent  and  there  is  marked 
adduction,  so  that  sometimes  the  ends  of  the  toes  point  directly  inward; 
in  the  latter  form  it  is  thought  that  the  displacement  is  secondary  to  a 
backward  dislocation. 

Malgaigne  includes  in  the  group  (which  he  terms  tibio-tarsal  dislo- 
cations outward)  many  cases  complicated  by  fracture  of  the  astragalus 
or  of  one  or  both  bones  of  the  leg;  but  of  his  total  of  22  cases,  8  were 
not  thus  complicated,  and  to  these  I  can  add  5,  Busch,*  Nunnely,* 
Eames,'  Carmichael,*  and  Spaeth.*  I  have  described  under  ^^frace 
tures  by  inversion  and  adduction  of  the  foot''  the  lesions  and  symp- 
toms in  cases  in  which  fracture  is  present  and  the  displacement  is  slight- 
Excluding  for  the  moment  those  cases  in  which  the  displacement  i. 
secondary  to  a  backward  dislocation,  it  seems  probable  that  the  causs 
is  violent  supination,  or  inversion,  of  the  foot,  but  the  histories  of  the 
cases  do  not  positively  establish  this  opinion.  In  most  the  cause  has 
been  a  fall,  usually  from  a  height. 

The  astragalus  fits  so  snugly  and  squarely  into  the  tibio-fibular  mor- 
tise that  in  a  considerable  proportion  of  cases  it  cannot  be  turned  in  it 
about  its  own  antero-posterior  axis  without  breaking  the  external  mal- 
leolus or  forcing  it  away  from  the  tibia  by  the  pressure  of  the  upper 
outer  edge  of  the  astragalus.  In  the  experiments  which  Honig- 
schmied  made  by  fixing  the  foot  in  a  vise  ana  bending  the  leg  directly 
toward  the  inner  side — tibial  flexion — the  external  malleolus  was 
broken  5  times,  the  external  lateral  ligament  torn  from  its  insertion 
12  times,  and  in  3  cases  the  joint  remained  unopened  and  separation 
took  place  between  the  astragalus  and  the  calcaneum.  These  results 
coincide  in  the  main  with  those  obtained  in  a  similar  manner  by  Bon- 
net, and  Honigschmied  accepts  the  latter' s  opinion  that  the  fracture  of 
the  malleolus  is  effected  by  the  direct  pressure  upon  it  of  the  outer 
upper  border  of  the  astragalus  and  not  by  traction  exerted  through  the 
external  lateral  ligament.  Bonnet  frequently  found  the  internal  mal- 
leolus also  broken,  Honigschmied  never. 

1  Buscb :  Lehrbuch  der  Chlr.,  vol.  II.,  pert  3,  p.  327  ;  quoted  by  Lossen. 

3  Nunnely :  Britlsb  Medical  Journal,  1868,  vol.  11.  p.  862. 

»  Barnes :  Idem.  1871,  vol.  1.  p.  503.  <  Carmicbael :  Idem,  1871,  vol.  II.  p.  85. 

^  Spaeth :  MUncheu.  med.  wochen.,  January  17, 1888. 
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In  one  oase,  Busoh,  in  wliidi  tliere  was  uo  fracture,  the  dblocatiuii 
was  compound  and  the  bones  of  the  leg  protruded  through  the  wound 
in  front,  the  astr^alus  lay  entirely  to  trie  iuuer  side  of  the  inlenial 
malleolna,  and  the  foot  was  greatly  adducted;  Busch  thought  the  dis- 
location had  been  primarily  backward.  In  Bardy's  case  fracture  of 
the  fibula  was  noted,  and  in  Ravaton'a  (botfc  quoted  by  Malgaigne) 
there  was  diastasis  of  the  lower  tibio-fibitlar  joint,  which  gave  him 
mach  trouble  in  the  treatnient. 

In  some  cases,  in  which  the  displacement  inward  may  be  assumed  to 
have  been  secondary  to  a  backward  dislocatiou,  the  adduction  of  the 
foot  has  been  very  great,  90  degrees,  so  that  the  toes  pointed  dirertly 
toward  the  other  ankle;  in  the  others  the  adduction  is  leas,  but  the 
inversion  is  great;  in  Carmichael's  "the  plantar  aspect  pointed  to  the 
middle  line  of  the  botiy,"  in  Eames's  "  the  plantar  aspect  of  the  foot 
was  completely  inverted,"  in  S|>aeth's  the  inner  border  lay  directly 
beneath  the  tibia.  In  some  the  external  malleolus  was  very  promi- 
nent; in  Xunnely's  "there  was  a  large  and  well-marked  projection 
below  the  outer  malleolus"  over  which  the  skin  was  very  tense,  and 
"there  was  a  deep,  narrow  depression  at  the  inner  malleolus  where  the 
skin  was  also  very  tight." 

Reduction  has  always  been  easily  effected  by  traction  and  eveiuon 
of  the  foot,  and  in  the  uncomphcated  cases  the  recovery  has  been 
complete. 

4.  Dislocations  Outward. 

The  injuries  which  have  been  described  under  this  head  are,  almost 
without  exception,  those  which  are  now  commonly  known  as  Pott's 
fracture  at  the  ankle,  and  which  have  been  described  in  Chapter  XXV. 
as  fractures  by  eversion  and  abduction  of  the  foot.  A  few  more  or 
less  doubtful  cases  have  been  reported  which  differ  more  or  less  from 
those  of  Pott's  fracture  in  their  mode  of  production  and  lesions,  and 
which  might  be  termed  partial  dislocations  of  the  foot  outward.  One 
such,  Boyer,  has  been  quoted  in  Chapter  LVI.  as  an  example  of 
upward  dislocation  of  the  head  of  the  Hbula. 

In  four  cases,  Huguier,'  Thomas,^  Soubie,'  and  Knust,*  the  foot  has 
been  so  far  abducted  that  the  toes  pointed  directly  outward.  This  form 
was  first  observed  by  Huguier  and  described  by  him  as  "  diglocation  of 
the  foot  by  rotation  outward,"  His  patient  was  overthrown  by  a  cask, 
which  rolled  upon  his  legs;  Thomas's  by  a  falling  mass  of  straw; 
Soubie's  fell  from  a  height  of  six  feet,  alighting  upon  his  left  foot, 
which  was  then  engaged  between  a  lai^  stone  ana  the  trunk  of  a  vine, 
while  the  body  was  twisted  to  the  right,  and  the  patient  fell  on  his 
right  side;  and  Knust's  twisted  his  right  foot  in  like  manner,  the  body 
turning  to  the  left.  In  Huguier's  case  the  external  malleolus  was 
separated  from  the  tibiu,  pressed  backward,  and  rotated  outward,  and 
the  shaft  of  the  fibula  was  broken  in  the  upper  third.  lu  the  other 
two  cases  no  fracture  was  found.  Reduction  was  easily  effected  under 
aneesthesia  in  the  first  three  cases:  not  mentioned  in  the  fourth. 
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5.  Compound  and  Complicated  Dislocations  of  the  Foot. 

DislocatioDs  of  the  foot  may  be  compound,  primarily  or  secondarily, 
with  protrusion  of  the  bones  of  the  leg  or  of  the  astragalus  through 
the  wound,  and  they  may  be  complicated  by  rupture  of  bloodvessels 
and  by  other  fractures  than  those  of  the  malleoli  already  referred  to. 

In  dislocations  that  are  primarily  compound  the  wound  of  the  skin 
may  be  made  from  within  outward  by  the  projecting  bone  or  by  contact 
with  the  ground.  In  those  that  become  secondarily  compound  the 
sloughing  of  the  soft  parts  may  be  due  to  the  pressure  of  the  unre- 
duced bones  or  to  bruising  of  the  soft  parts  inflicted  at  the  time  of 
dislocation. 

Statistics  that  have  been  collected  from  the  period  anterior  to  the 
introduction  of  antiseptic  methods  cannot  be  trusted  to  show  the  neces- 
sity or  desirability  of  amputation  or  excision.  Later  ones  (Scudder*) 
show  that  conservative  treatment  may  be  safely  tried  in  many  cases. 
Amputation  or  excision  is  indicated  when  infection  is  certain,  the 
patient  feeble,  or  the  functional  result  otherwise  likely  to  be  bad. 
If  either  the  loss  of  the  astragalus  nor  anchylosis  of  the  ankle-joint 
usually  causes  much  disability.  Particular  attention  must  be  given 
to  drainage,  and  as  the  astragalus  completely  Alls  the  space  between 
the  malleoli  separate  drainage  must  be  provided  for  the  back  and  front 
of  the  joint. 

The  limb  must  be  carefully  immobilized  with  the  foot  at  a  right 
angle  to  the  leg  and  without  inversion  or  eversion,  in  order  that  if  the 
joint  should  become  stiff  the  disability  will  not  be  increased  by  a 
faulty  position  of  the  foot. 

Subastragaloid  Dislocations.    Dislocation  of  the  Astragalo-calcaneoid  and 

the  Astragalo-scaphoid  Joints. 

For  the  establishment  of  this  group  in  the  classification  of  disloca- 
tions of  the  tarsal  bones  we  are  indebted  to  Broca,^  who,  in  a  remark- 
able paper  read  before  the  Soci6t6  de  Chirurgie  in  1852,  carefully 
analyzed  the  scattered  cases  that  had  been  reported  under  various  titles 
and  gave  a  detailed  and  systematic  description  of  the  various  forms  of 
the  injury,  to  which  little  has  since  been  added  except  in  amplification 
of  the  statistics.  His  plan  of  subdivision  recognized  dislocations  back- 
ward, inward,  and  outward  of  the  calcaneum  and  scaphoid  from  the 
astragalus.  Malgaigne  added  a  fourth  variety,  dislocations  forward, 
and  changed  the  nomenclature  by  treating  the  astragalus  as  the  dislo- 
cated bone  and  applying  the  terms  indicative  of  the  direction  of  the 
displacement  according  to  its  position  with  relation  to  the  others.  I 
shall  here  follow  Broca's  use  of  the  terms,  which  is  in  harmony  with 
that  used  in  the  other  dislocations. 

The  dislocation,  then,  presents  four  v^arieties:  that  in  which  the  cal- 
caneum and  scaphoid  arc  displaced  inward  (and  somewhat  backward), 
the  head  of  the  astragalus  projecting  on  the  outer  part  of  the  dorsum 

1  Scudder :  Boston  Medical  and  Surgical  Journal,  April  7. 1892. 

*  Broca:  M^m.  de  la  Soc.  de  Chirurgie,  1852,  vol.  ill.  p.  566,  and  abstract  in  Bull,  de  la  Soc.  de 
Chlniiigie,  1858,  vol.  ill.  p.  241. 
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of  the  foot;  tliat  in  whicb  they  are  displaced  outward;  and  thitse  in 
which  they  are  displaced  directly  forward  or  backward  and  downward. 
The  first  two  are  about  equal  iu  frequency  and  together  comprise  most 
of  the  reported  caees;  of  each  of  the  last  two  only  one  or  two  exam- 
ples have  been  reported.  TUe  most  notable  addition  to  the  collected 
statistics  has  been  made  by  Foiasut.' 


1.  DisLooATioire  Ihwari>,  or  Inwahd  and  Backwabd. 

The  GBDse  is  fonnble  inrersioo  and  adduction  of  the  foot,  tmully 
«ombined  with  vielenoe  aotang  iu  the  direction  of  the  long  azia  of  tM 
leg,  as  in  a  &11  from  a  height.  The  displacement  is  laxAj,  if  ever, 
directly  inward,  hat  is  also  somewiiat  backward,  so  that  the  head  ti 
the  astragalus  rests  Piurtiv  upon  the  cuboid.  The  only  aatt^y  is  cme 
made  in  an  old  case  oy  Qn6nu;*  there  were  flhorteniag  of  the  dorsam 
of  the  foot  aod  elongation  of  the  heel,  and  the  foot  was  in  tiie  position 
<rf  varus.  The  headof  the aatraealus lay  npon  the  intoartioomr  lines 
between  the  oalcaneam  and  oaboid  and  the  oabcnd  and  Boa[Aoid,  over- 
lapping the  former  hal£  an  iooh  and  thus  resting  on  the  oubmd.  The 
posterior  border  of  the  aabagalas  lay  in  the 
rm.  tab.  groove  between   the  anterior  and  poeterior 

enperiw  articular  surfaces  of  the  caloanenm, 
and  its  posterior  lip  had  been  broken  off  and 
remained  in  its  normal  relations  with  the 
calcaoeum.  There  was  no  fracture  of  either 
malleolus.  The  dorsalis  pedis  artery  and  the 
extensor  tendons  lay  to  the  inner  side  of  the 
head  of  tlie  astragalus;  the  peroneal  tendons 
had  been  displaced  from  their  groove  and 
separated  halt  an  inch  from  the  fibula.  In 
other  cases  the  displacement  has  been  greater 
and  the  skin  has  been  broken  on  the  outer 
side  of  the  foot;  in  one  of  Malgaigne's  the 
head  of  the  astragalus  was  almost  in  contact 
with  the  fifth  metatarsal  bone  ;  in  one  of 
Leteoneur's  it  corresponded  to  the  outer  bor- 
der of  the  foot  and  projected  entirely  through 
a  wound  in  the  skin,  and  the  calcaneum  had 
been  completely  displaced  from  its  inferior 
articular  surface.  The  form  and  degree  of 
the  displacement  vary  with  the  different  com- 
binations of  displacement  inward,  backward, 
and  by  adduction  of  the  front  of  the  foot,  the  latter  sometimes  leaving 
the  posterior  part  of  the  calcaneum  less  displaced  inward  than  its  front 
part.  With  the  dislocation  there  are  sometimes  associated  injury  to 
the  calcaneo-cuboid  joint,  rupture  of  its  ligaments,  and  partial  disloca- 
tion of  the  bones. 


Subaitngatold  dislocation  <n- 


ii  m&lleolus.    (Dc  BouRO.) 


:b<rurr[csle  daas  lea  Iu 


'  Qu«nu  :  Progr^s  M£d.,  ISSS.  p.  187. 
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The  symptoms  are  more  or  less  shortening  of  the  dorsam  of  the 
foot  and  lengthening  of  the  heel,  adduction  of  the  toes,  and  elevation 
of  the  inner  border  of  the  foot;  prominence  of  the  tip  of  the  external 
malleolus  and  of  the  head  of  the  astraealus  on  the  outer  side  of  the 
dorsum,  with  marked  depressibility  of  the  soft  parts  below  each;  the 
internal  malleolus  is  deeply  placed  under  the  skin,  and  below  and 
behind  it  can  be  felt  the  projecting  sustentaculum  tali,  and  in  front  of 
it  the  inner  surface  of  the  scaphoid. 

2.  DrsLocATiOKS  Outward. 
Of  these  Malgaigne  makes  two  varieties,  disdoguished  clinically  by 
the  existence  of  marked  abduction  of  the  toes  in  one,  and  its  absence 
in  the  other.  In  the  former  (his  luxation  oblique  en  dedans,  or  obliquely 
outward,  acoording  to  the  nomenclature  here  used)  the  posterior  artic- 
ular surface  of  the  astragalus  is  not  separated  from  the  catcaneum,  but 
the  foot  has  turned  upon  the  posterior  calcaoeo-astragaloid  joint,  or  upon 
the  outer  part  of  the  interosseous  ligament  as  a  centre,  and  the  scaphoid 
has  been  carried  to  the  outer  side  of  the  head  of  the  astragalus,  and 
also  sometimes  either  upward  or  downward.  In 
the  second  form,  that  without  abduction  of  the  ^°'  "^ 

toes,  the  foot  is  displaced  bodily  outward  from 
beneath  and  in  front  of  the  astragalus.  The 
cause  in  the  former  is  forcible  abduction  of  the 
foot ;  in  the  latter  it  appears  to  be  either  ab- 
duction and  aversion  of  the  foot,  or  great  vio- 
lence exerted  directly  against  the  inner  side  of 
the  foot,  or  the  outer  side  of  the  lower  part  of 
the  I^.  The  dislocation  may  be  primarily  or 
secondarily  compound,  the  wound  iu  the  skin 
corresponding  to  the  head  of  the  astragalus, 
which  may  project  entirely  through  it.  The 
tendon  of  the  tibialis  anticus  sometimes  lies 
along  the  inner  and  upper  part  of  the  neck  of 
the  astragalus,  which  is  thus  tightly  held  be- 
tween it  and  the  calcaneo-scaphoid  ligament. 
In  a  case  of  the  oblique  form  quoted  by  Mal- 
gaigne, in  which  the  patient  died  four  days  after 
the  accident,  the  outer  part  of  the  interosseous 
ligament  in  the  sinus  tarsi  was  entire;  the  inner 
part  was  ruptured.  In  one  of  the  complete 
outward  form,  of  which  the  specimen  was  dis- 
sected, and  reported  by  Nf  laton'  (Fig.  326),  the 
head  of  the  a-stragahis  rested  against  the  inner —-»-.".-  >-....~~.™^ 

.,         ,    .,  1      ■!  1    -.  .      -         T  outward,  (Mi LG HONE.) 

Side  of  the  scaphoid,  and  its  posterior  lip  was 

engaged  in  the  groove  in  the  upper  surface  of  the  calcaneum  ;  the 
lower  part  of  the  internal  lateral  ligament,  the  interosseous  ligament, 
and  the  astragalo-scaphoid  ligament  were  ruptured,  and  the  posterior 
and  outer  part  of  the  external  malleolus  was  broken. 

'  Ni^laloD  :  Bull,  de  U  itoc.  Anaumlque.  IgS5,  p.  38. 
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The  oalcaneo-cuboid  joint  raay  also  be  injiireJ,  aud  tlio  boats  [larlly 
rlteplaced  from  each  other. 

The  symjiComs  in  the  oblique  variety  are  the  markeil  abduction  of 
the  foot,  more  or  less  eversion,  and  marked  prominence  of  the  head  of 
the  astragalus  on  the  inner  side.  In  a  case  reported  by  Boyer  the  dis- 
placement was  slight,  and  was  at  first  overlooked;  when  recognized,  it 
was  irreducible,  but  the  patient  regained  good  use  of  the  limb. 

The  symptoms  in  the  variety  iu  which  the  displacement  isdimftli- 
outward  are  the  marked  displacement  of  the  foot,  with  but  little,  if 
any,  eversiou  or  abduction,  the  axis  of  the  leg  fulling  to  the  Inncrside, 
and  somewhat  in  front  of  the  part  of  the  foot  to  which  it  normally 
corresponds.  Above  the  outer  surface  of  the  calcaneiim  and  cubaid 
is  a  notable  depression  in  the  place  of  the  usual  prominenoes  fonod 
by  the  external  malleolus  and  the  head  of  the  astragalus.  The  il1te^ 
nal  malleolus  is  very  prominent  and  nearer  to  the  level  of  the  sole, 
and  below  and  in  front  of  it  is  the  projecting  head  of  the  astragalus. 
On  the  dorsnm  of  the  foot  the  scaphoid  is  recognizable  with  a  depreBsi"ii 
behind  it. 

3.  Dislocation  Backward. 

In  this  the  lalcanuum  and  scaphoid  are  displaced  directly  baoksfanl, 
the  scaphoid  descending  to  a  lower  level  so  as  to  lie  under  the  head  nr 
neck  of  the  astragalus.  Deviation  of  the  foot  to  either  side  would 
create  forms  intermediate  between  this  and  the  two  preceding  ones.  A 
number  of  reported  cases,  which  were  claimed  to  be  subUisationsoE 
this  kind,  the  relations  between  the  scaphoid  and  astragalus  beiue 
changed  while  those  between  the  calcaueum  and  astragalus  renaiDed 
unchanged,  were  rejected  by  Broca  as  errors  of  diagnosis,  but  are 
accepted  by  Malgaigne  as  probably  correct.  In  some  of  them  reduc- 
tion was  easy;  in  others  it  failed,  but  the  persistence  of  the  displae*- 
ment  did  not  permanently  impair  the  functions  of  the  limb. 

Of  the  complete  form  there  are  only  two  recorded  examples:  the 
first  is  the  much  quoted  case  of  Prof.  Carraichael,  reported  by  Mae- 
donald.'  Carmichael,  in  his  effort  to  avoid  a  fall  when  his  borse 
stumbled  and  came  upon  his  knees,  leaned  back  in  the  saddle  and 
thrust  his  feet  forward ;  his  weiglit  was  received  upon  the  inner  aide 
of  the  Imll  of  the  right  foot,  and  the  dislocation  was  thereby  produced. 
the  deformity  being  so  great  that  it  was  recognizable  tlirough  his  boot. 
The  toes  were  abducted  about  SO  degrees,  the  foot  slightly  evertiHli 
the  concavity  of  the  tendo  Achillis  was  manifestly  increased  aud  the 
heel  lengthened;  the  astragalus  could  nut  be  felt  behind  the  tibiK- 
Below  and  in  front  of  the  iuuer  malleolus  was  a  hard  prominence,  over 
which  the  skin  was  tense,  formed  by  the  inuer  surface  of  the  astragalus- 
The  most  striking  deformity  was  a  prominence  on  the  dorsnm  of  the 
foot;  "  immediately  in  front  of  the  tibia  it  presented  a  flat  surface 
broad  enough  to  receive  the  finger,  from  which  there  was  an  ahruji' 
descent  upon  the  anterior  part  of  the  tarsus.  Over  the  projection 
caused  by  the  head  of  the  astragalus  thrown  on  the  upper  surfaiw  of 


I  Macdonnld  :  Dublin  QuBCtetly. 
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the  scaphoid  and  cuDeiform  bones,  the  integuments  were  so  tense  that 
it  was  very  evident  a  small  additional  force  would  have  driven  it 
through  the  skin.''  The  distance  from  the  internal  malleolus  to  the 
end  of  the  great  toe  was  one  inch  less  than  on  the  other  foot.  No 
fracture  could  be  found.  Flexion  and  extension  were  very  painful. 
The  dislocation  was  reduced  by  traction  with  the  pulleys  and  direct 
pressure  on  the  heel  and  leg. 

The  second  case  was  observed  by  Thierry,  and  communicated  to 
Malgaigne  by  Broca;  the  dislocation  was  caused  by  a  fall  upon  the 
toes;  the  head  of  the  astragalus  was  prominent  under  the  skin,  the 
front  of  the  foot  appeared  shortened,  the  heel  lengthened;  the  foot  was 
extended,  and  not  aeviated  to  either  side.     Good  recovery. 

An  irregular  case  of  subastragaloid  dislocation  backward  and  out- 
ward in  which  the  scaphoid  preserved  its  relations  with  the  astragalus 
and  the  anterior  portion  of  the  line  of  dislocation  ran  between  the 
scaphoid  and  cuneiform  bones  was  reported  by  Kaufmann.^  The  dis- 
placement had  existed  nine  months  and  was  then  treated  by  excision 
of  the  scaphoid  and  head  of  the  astragalus  with  a  good  result. 

4.  Dislocation  Forward. 

Of  this  only  two  examples  have  been  reported,  one  by  Parise, 
-quoted  by  Malgaigne,  the  other  by  Broca. ^  Parise's  patient  was 
injured  by  being  crushed  under  a  heavy  weight,  the  thigh  being  flexed 
on  the  trunk,  the  leg  on  the  thigh,  and  the  foot  on  the  leg  (dorsal 
flexion).  Nine  months  afterward  the  condition  was  as  follows :  the 
foot  was  at  a  right  angle  with  the  leg,  a  little  adducted,  and  very 
slightly  everted;  it  was  displaced  forward,  so  that  it  appeared  length- 
ened in  front,  and  the  external  malleolus  almost  touched  the  tendo 
Achillis.  The  extensor  tendons  on  the  instep  were  tense,  and  no 
prominence  could  be  felt  beneath  them,  but  on  the  outer  side  a  bony 
prominence  could  be  felt,  which  was  thought  to  be  the  head  of  the 
astragalus,  and  immediately  in  front  was  a  depression  which  admitted 
the  finger.  The  hollow  between  tlie  astragalus  and  calcaneum  seemed 
to  be  filled.  Behind,  the  prominence  of  the  heel  was  completely  lost, 
the  leg  flattened,  and  its  surface  interrupted  at  the  level  of  and  a  little 
below  the  malleoli  by  a  bony  prominence  which  raised  the  tendo 
Achillis  and  overlapped  the  heel  nearly  half  an  inch;  above  it  was 
-another,  less  prominent,  formed  by  the  posterior  articular  edge  of  the 
tibia.  There  was  no  trace  of  fracture,  no  separation  of  the  malleoli. 
There  was  slight  motion  in  the  tibio-tarsal  joint;  motion  in  the  joints 
-of  the  tarsus  was  entirely  lost.  The  patient  could  hardly  walk  without 
crutches. 

In  Broca' s  case  the  displacement  was  much  less  marked,  and  the 
only  symptoms  were  an  increase  of  one  centimetre  in  the  distance  from 
the  internal  malleolus  to  the  great  toe,  and  a  corresponding  shortening 
-of  the  heel,  and  the  absence  of  abnormal  prominence  of  the  astragalus 
in  front  of  the  tibia.   By  traction  and  pressure  under  chloroform  the  in- 

1  Kaufmann  :  Centralblatt  fUr  Chir.,  1888,  p.  369. 

s  Broca :  Report  by  Petit  of  a  clinical  lecture,  Gaz.  bebdom.,  1874,  p.  316. 
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\a,\\ty  in  the  measuremtrntB  was  overcoDie  and  tbe  patient,  at  the  time 

the  report,  was  in  a  fair  way  to  recover.     So  far  as  can  be  judged 

•m  the  report,  Broca  did  not  consider  the  diagnosis  entirely  clear,  and 

syinptoma  as  given  are  identical  with  those  of  Sarazin's  case  of 

iicompletc  tibio-tarsal  dislocation  forward.    Tbe  differential  diagnosis 

■twcen  thfse  two  injuries  would  have  to  be  made  on  the  existence  of 

gap  between  the  astragalus  and  scaphoid  in  the  eubastragaloid  dlsln- 

»tion,  and  the  absence  of  such  a  gap  and  possibly  tbe  abnormal  promi- 

"uce  of  the  upper  articular  surface  of  the  astragalus  lu  front  of  the 

lia  in  the  incomplete  tibio-tarsal  dislocation  forward.     The  recogni- 

uoTt   of   either  symptom  might  be  made  ditHcnIt  or  impossible  by 

swelling. 

D1AOKOHI8    OF    SUBASTR.^OALOID    DISLOCATIONS, 

If  the  date  of  the  injury  is  so  recent  that  swelling  has  not  yet  super- 
ned,  or  so  remote  that  it  has  disappeared,  the  diagnosis  may  usually 
i  made  with  considei-able  ease  ana  certainty,  but  if  swelling  is  pres- 
et it  may  be  very  difticult.     The  important  functional  features  are 
>  preservation  of  the  normal  movements  in  the  tibio-tarsal  joint, 
■■d  the  loss  or  the  exaggeration  in  one  or  the  other  direction  of  the 
;eral  and  rotatory  movements  of  the  foot  which  take  place  in  the 
bastragaloid  and  medio-tarsal  joints.     As  no  lateral  motion  takes 
ice  in  the  tiblo-tarsal  joint,  except  in  the  position  of  full  plantar 
dexion,  the  esaggeratlou  of  the  normal  movement  to  either  side  must 
be  due,  when  the  aukle  is  sound,  to  injury  of  the  two  last-named  joints. 
The  physical  signs  are  the  preservation  of  the  relations  between  the 
astragalus  and  the  bones  of  the  leg,  as  shown  by  the  normal  relations 
of  the  malleoli  to  the  head  of  the  astragalus  and  by  the  absence  of 
abnormal  projection  of  the  body  of  the  astragalus  in  front  or  behind 
the  tibia,  the  changes  in  length  of  the  front  part  of  the  foot  and  heel, 
and  the  change  in  the  relations  of  the  calcaneum  and  scaphoid  with 
the  astragalus  and  malleoli. 

Treatment  of  Subastbaoaloid  Dislocations. 

The  statistics  collected  by  Broca  and  Poinsot  give  23  simple  cases 
in  which  reduction  was  attempted;  to  these  may  be  added  Pick's'  case. 
Of  these  24  reduction  was  successfully  made  in  14  and  the  ultimate 
result  was  good;  in  2  the  reduction  was  incomplete,  and  1  of  these 
died  of  septicaemia.  The  8  failures  (excluding  the  2  incomplete  reduc- 
tions) gave  4  secondary  amputations  with  3  deaths,  3  secondary  re- 
movals of  the  astragalus  with  I  death,  and  1  good  functional  result 
notwithstanding  the  persistence  of  the  deformity. 

In  7  additional  cases  in  which  reduction  was  not  attempted,  4  of 
the  patients  (Du  Bourg,  Dubreull,  S6e,  quoted  by  Poinsot,  and  Qu^nu) 
had  apparently  good  use  of  the  limb,  although  in  1  of  them  sloughing 
and  a  violent  arthritis  followed  the  accident;  in  1,  Brown,*  reduction 


DISLOCATIONS  AT  OR  NEAR  THE  ANKLE,  799 

was  made  after  six  months;  in  2  (Sinnigen,  quoted  by  Poinsot,  Eaflfa^) 
the  disability  was  such  that  the  patient  sought  relief;  Sinnigen  removed 
the  astragalus  and  external  malleolus,  and  at  the  time  of  the  report 
death  by  septicaemia  was  expected;  Raffa  chiselled  away  the  head  and 
the  neck  of  the  astragalus  and  was  then  able  to  straighten  the  foot; 
recovery  without  suppuration;  good  result. 

In  2  cases  (Verneuil/  Or6  quoted  by  Poinsot),  primary  excision  of 
the  astragalus  was  done,  in  each  with  a  good  result.  In  Verneuil's 
there  was  fracture  of  the  astragalus  and  rupture  of  the  peroneal  artery; 
in  Or6's  an  attempt  to  reduce  had  failed  and  gangrene  of  the  tense 
skin  was  imminent. 

Of  compound  dislocations  17  cases  were  collected  by  Broca  and  6 
additional  by  Poinsot  in  1884,  and  to  these  1  reported  by  Jackson^  is 
to  be  added;  of  these  reduction  was  made  in  10,  with  2  deaths,  with 
persistent  suppuration  apparently  maintained  by  necrosis  in  2,  and 
with  secondary  removal  of  the  astragalus  in  1.  In  14  reduction  was 
not  made;  in  3  of  these  primary  amputation  was  done,  in  10  removal 
of  the  astragalus,  with  2  deaths,  and  in  1  the  head  of  the  astragalus 
became  necrosed  and  was  spontaneously  cast  out,  the  patient  recover- 
ing. The  results  of  primary  removal  of  the  astragalus  according  to 
these  statistics  are  rather  better  than  those  of  reduction,  but,  as  has 
been  said  before,  the  value  of  these  statistics  as  a  basis  for  the  choice 
of  a  method  of  treatment  has  been  greatly  diminished  by  the  improve- 
ment in  the  methods  of  treatment  of  open  wounds  that  has  taken  place 
in  the  last  few  years,  and  there  is  good  reason  to  hope  that  suppuration 
and  its  attendant  dangers  will  be  less  frequent  in  future. 

Reduction,  which  has  sometimes  been  made  by  traction  with  the 
hands  alone,  more  frequently  has  needed  the  aid  of  pulleys,  even  when 
anaesthesia  has  been  employed.  The  knee  should  be  flexed  to  relax 
the  muscles  of  the  calf,  and  the  traction  in  the  lateral  cases  should  be 
downward  and  usually  also  forward,  and  coaptative  pressure  should  be 
made  upon  the  foot  and  leg.  The  cause  of  the  irreducibility  in  some 
cases  is  not  entirely  clear;  it  has  been  attributed  to  the  engagement  of 
the  posterior  lip  of  the  astragalus  in  the  groove  on  the  upper  surface 
of  the  calcaneum,  and  in  the  outward  cases  to  the  constriction  of  the 
astragalus  under  the  tendon  of  the  tibialis  anticus. 

Total  Dislocation  of  the  Astragalus. 

{^^ Double  Dislocation  of  (he  AslragalttsJ') 

This  dislocation  is  a  combination  of  the  two  preceding  ones,  the 
tibio-tarsal  and  the  subastragaloid,  the  astragalus  being  simultaneously 
displaced  from  its  normal  relations  with  the  bones  of  the  leg,  the  cal- 
caneum, and  the  scaphoid.  It  is  much  more  frequent  than  either  of 
the  other  two  and  is  often  compound.  The  astragalus  may  be  displaced 
forward,  backward,  or  to  either  side,  or  to  any  intermediate  position, 
and  may  at  the  same  time  be  rotated  about  any  of  its  axes,  or  it  may 

1  Raffa :  Centralblatt  fUr  Chlr..  1885,  p.  211. 

*  Verneuil :  Bull,  de  la  Soc.  Anatomique,  1872,  p.  493. 

'  Jackson  :  Lancet.  1881,  ii.  p.  d9a 
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swelling. 
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If  tlie  date  of  the  injury  is  so  receut  that  swelliti 
vened,  or  so  remote  that  it  has  disappeared,  the  diag 
be  made  with  considerable  ease  and  certainty,  but  il 
ent  it  may  be  very  diiSuult.  The  important  funct 
the  preservation  of  the  aormul  movements  in  the 
and  the  loss  or  the  exaggeration  in  one  or  the  othe 
lateral  and  rotatory  movements  of  the  foot  which 
subastrugaloid  and  medio-tarsal  joints.     As  uo  lati 

Slaoe  iQ  the  tibio-tarsal  joint,  except  iu  the  pusitic 
exion,  the  exaggeration  of  the  normal  movement  t 
be  due,  when  the  ankle  is  sound,  to  injury  of  the  two 
The  physical  signs  are  the  preservation  of  the  relal 
astragalua  and  the  bones  of  the  leg,  as  shown  by  tin 
of  the  malleoli  to  the  head  of  the  astragalus  aud 
abnormal  projection  of  tlie  body  of  the  astragalus  i 
the  tibia,  the  changes  in  length  of  the  front  part  o£3 
and  the  change  in  the  relations  of  the  caleanetimfl 
the  astragalus  and  malleoli.  I 

Treatment  of  Subastraoaloid  DisLa 

The  statistics  collected  by  Broca  and  Poinsot  gt« 
in  which  reduction  was  attempted ;  to  these  may  be  ai 
Of  these  24  reduction  was  successfully  made  in  14 
result  was  good;   in  2  the  reduction  was  incomplot 
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I  DISLOCATIONS. 

J  rotated  while  remaining  in  the  tibio-fibalar  mortise.  The  varieties 
vi  dislocation  are,  consequently,  very  numerous,  but  they  may  be 
grouped  as  dislocations  forward,  baokward,  outward  and  forward,  and 
inward  and  forward,  these  terms  iudicatiog  the  direction  in  which  the 
istragahis  is  displaced,  and  dialocutioru  by  rotatioti,  including  iu  the 
.atter  only  those  in  which  the  bone  remains  more  or  less  completely 
within  the  mortise. 

The  causes  are  varied,  the  most  common  being  falb  from  a  height 
ipon  the  feet  and  violent  twisting  of  the  foot,  as  when  it  has  been 
»ught  between  the  spokes  of  a  wheel.  It  is  seldom  possible  to  deter- 
mine the  exact  mode  of  production  in  any  given  case,  and  experiment 
Aipon  the  cadaver  has  not  done  much  to  elucidate  the  subject;  but  it 
seems  probable  that  dorsal  or  plantar  flexiou  and  abduction  or  addm-- 
tton  are  requisite  to  rupture  the  ligauit^uts  that  bind  the  astragalus  to 
the  other  bones,  and  that  then  it  is  forced  from  its  place  by  pressure 
exerted  through  the  bones  of  the  leg. 

1.    DiSLIK-ATK.K    FoBHAltD. 

In  this  form,  which  is  verj'  rsire,  the  astragalus  is  displaced  directly 
irward.  To  the  briefly  described  and  soraewliat  doubtful  cases  col- 
ected  by  Malgaigne,  Delorrae'  added  only  two,  in  one  of  which  (Morel- 
ija valine)  the  astragalus  had  been  rotated  180  degrees  about  its  vertical 
axis  and  both  malleoli  were  broken;  the  foot  was  very  movable  on  the 
astragalus,  and  the  astragalus  on  the  tibia.  The  sides  of  the  bone 
could  be  distinctly  felt,  and  it^  piwtcriur  surf;ii'c,  whicli  looked  diriHrtly 
forward.  Reduction  was  easily  made.  In  the  other  case,  Barral,  the 
dislocation  was  compound,  the  head  of  the  astragalus  projecting 
through  the  wound  and  resting  on  the  dorsal  surface  of  the  scaphoid. 
Both  it  and  the  foot  were  freely  movable.  The  extensor  tendons  and 
that  of  the  tibialis  anticus  were  ruptured,  the  malleoli  and  calcaDeuin 
were  broken. 

2.  Dislocation  Outward  and  Forward. 

In  this,  the  most  common  form,  the  head  of  the  astragalus  rests  on 
the  outer  cuneiform  and  the  cuboid  bones  or  even  on  the  fifth  meta- 
tarsal, its  posterior  part  lying  just  within  the  mortise,  and  is  freely 
movable;  the  foot  is  adducted  and  inverted  and  usually  displaced 
bodily  inward,  so  that  the  external  malleohis  is  prominent  and  the 
internal  biddcu,  and  sometimes  the  adduction  of  the  front  of  the  foot 
is  very  marked  and  combined  with  abduction  of  the  heel.  If  the  dis- 
location is  compound  the  astragalus  presents  in  the  wound,  which  com- 
monly extends  backward  to  or  beyond  the  external  malleolus.  The 
lower  end  of  the  fibula  may  be  torn  away  from  the  tibia,  and  either 
or  both  malleoli  broken.  With  the  displacement  may  be  combined 
various  kinds  and  degrees  of  rotation  of  the  astragalus,  and  sometimes 
the  astragalus  is  broken. 

1  Delornie  :  Did.  de  MC-d.  et  Cbir.  praliqura,  187B,  vol.  iivil.  p.  GtO. 
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3.  Dislocation  Inward  and  Forward. 

In  this,  the  second  in  order  of  frequency,  the  foot  is  everted  and 
abducted,  but  sometimes  is  bodily  displaced  to  the  outer  side  without 
deviation.  The  astragalus  projects  in  front  of  or  below  the  internal 
malleolus,  and  its  head  appears  always  to  be  depressed,  sometimes  so 
far  that  the  bone  must  have  undergone  rotation  or  90  degrees  about  its 
transverse  axis.  In  a  case  reported  by  Hunt^  it  was  so  far  rotated 
about  its  vertical  axis  that  the  head  was  directed  toward  the  middle  of 
the  other  foot.  If  the  injury  is  compound  the  wound  lies  on  the  inner 
side  and  extends  backward  below  the  malleolus.  It  may  be  accom- 
panied by  fracture  of  the  malleolus. 

4.  Dislocation  Inward. 

A  unique  case  is  reported  by  Seiler.^  The  astragalus  lay  directly 
beneath  the  internal  malleolus  and  had  been  so  rotated  that  its  lower 
surface  looked  inward.  A  free  incision  was  made  and  the  bone 
restored  to  its  place.  The  internal  malleolus  and  sustentaculum  tali 
had  been  broken.     Recovery  with  good  function. 

5.  Dislocation  Backward. 

In  this  form,  which  also  is  rare,  the  astragalus  may  be  displaced 
backward  or  backward  and  to  either  side,  and  in  some  of  the  reported 
cases  the  bone  has  been  broken  at  the  neck  and  only  the  posterior  frag- 
ment has  been  displaced.  Malgaigne^  collected  8  cases,  including  one 
reported  by  Denonvilliers,  which  he  places*  among  '*  dislocations  by 
rotation  in  place,"  but  which,  I  think,  belongs  here;  the  cases  are 
Phillips  2,  Lizars,  Liston,  Turner,  N^Iaton,  Denonvilliers,  and  one 
anonymously  reported  in  the  Lancet,  1838-39,  vol.  ii.  p.  559.  To 
these  Delorme  adds  5 — Blatin,  Lejeune,  MacCormac,  Pichorel,  and 
Cheevcr  ;  he  also  quotes  Foucher  as  having  reported  two  cases,  but,  1 
think,  erroneously,  one  of  them  being  Denonvilliers' s  case,  the  other 
Thierry's,  a  dislocation  by  rotation.  Another  case  was  reported  by 
Munro,*  and  one  by  myself,^  and  another,  Legros  Clark,  is  reported  in 
MacCormac's  paper,  making  16  in  all.  In  the  seven  printed  in  italics 
the  bone  was  broken  at  the  neck,  and  only  the  posterior  fragment  was 
dislocated.'' 

Of  the  9  not  complicated  by  fracture  of  the  astragalus,  the  disloca- 
tion was  backward  in  6,  backward  and  outward  in  1,  Turner,  and  back- 
ward and  inward  in  2,  Lancef,  Munro.  Reduction  was  made  in  3 
{Lancet,  Blatin,  Munro),  and  failed  in  4,  the  functional  result  being 
good  in  3  of  the  latter;  Turner,  and  apparently  Nelaton,  removed  the 
astragalus. 

»  Hunt:  Philadelphia  Medical  Times.  1872.  vol.  til.  p.  50. 

2  Seller  :  Correspblt.  flir  Schweiz.  Aerzte,  August  15.  1893. 

«  Mulgaigne  :  Loc  cit.,  p.  1058.  *  Malgaigne  :  Loc.  cit.,  p.  1060. 

»  Muuro:  Lancet,  ia^9,  vol.  11.  p.  364. 

«  Stlmosn  :  New  York  Medical  Journal,  May  28,  1887,  p.  591. 

^  The  following  are  two  of  the  references.  MacCormac  (and  Clark's  ca-^e).  Transactions  of  the 
Pathological  Society  of  London,  1S75.  vol.  xxvi.  p.  174.  with  plate  of  specimen  obtained  two  years 
later;  Cheever,  Boston  Medical  and  Surgical  Journal.  1875,  vol.  xclli.  p.  237. 
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Of  the  7  L-omjilicateci  by  fractur*?,  the  displacement  in  Iiejeane's  i^ 
described  as  backwan),  in  the  others  as  baekwanl  and  inward;  the 
difference  is  slight,  for  in  the  latter  the  most  prominent  {tart  of  the 
astragalus  proiet^ts  but  little  beyond  the  level  of  the  side  of  the  ialernal 
malleolus.  The  tendons  of  the  flexor  longus  digitonim  and  tibialis 
posticus  are  displaced  upon  the  inner  side  of  the  mBlleohts,  and  that 
of  the  flexor  longus  pollicis  sometimes  lies  to  the  outer  side  of  liie 
ostriigalua  and  sometimes  is  pushed  directly  backward  by  it.  The 
fragment  is  also  rntated,  so  that  its  trochlear  surface  looks  inwanl, 
and  its  fractured  surface  is  directed  forward  and  downward.  Theliue 
of  fracture  runs  from  the  anterior  border  of  the  trochlea  into  the  groove 
occupied  by  the  interosseous  ligament.  In  3,  I^jeune,  MacCurniac, 
Denonvilliers,  the  injury  was  com])ound;  in  Cheever's  the  skin  over 
the  astragalus  sloughed,  but  the  ulcer  soon  healed  witliont  having 
exposed  the  bone. 

Eeduction  was  made  in  none,  although  Pichorel  divided  the  lend" 
Achillis,  and  Cheever  successively  divided  tlie  tendo  Achillis,  the  tibi- 
alis anticus  and  posticus,  the  flexor  longus  digitonim,  and  the  flexor 
longus  pollicis  at  the  toe.  In  three,  MacCormac,  Clark,  Cheever,  the 
patients  recovered  with  good  use  of  the  Hrab;  in  1,  Pichorel,  supniira- 
tion  followed  and  the  limb  was  amputated;  in  2,  Denonvilliers,  »tim- 
son,  the  posterior  fragment  was  removed  and  both  patients  died,  mini" 
of  pneumonia  on  the  ninth  day.     The  result  in  Lejeiine's  is  nut  slated, 

The  astragalus  can  be  felt  behind  the  ankle,  either  pressing  the  temlo 
Achillis  backward  or  tying  on  one  side  of  it.  If  the  entire  bnneis 
displaced  the  absence  of  the  head  from  its  normal  position  is  shown  bv 
the  depressibility  of  the  soft  parts  behind  the  scaphoid.  Marked, 
incorrigible  flexion  of  the  terminal  phalanx  of  the  great  toe  is  aoU'il 
in  three  of  tJic  cases.  In  mine  the  tendons  of  the  peroneus  longus  aixl 
brevis  were  displaced  upon  the  outer  side  of  the  external  malleolas. 

In  the  three  cases  in  which  reduction  was  made  the  means  employed 
were  traction  followed  by  extension  of  the  foot,  traction,  direct  pressure, 
and  inversion  of  the  foot,  and  traotion  and  direct  pressure;  in  Mnoni's 
case  several  monlhs  elapsed  l>efore  the  patient  regained  good  use  of 
the  limb. 

6,  Dislocation  by  Rotation. 

In  this  class  are  not  included  those  numerous  cases  in  which  the  booe 
has  undergone  rotation  in  connection  with  displacement  from  the  liliin 
and  flbula,  but  only  those  in  which  it  still  lies  mainly  wilhin  tlie 
mortise. 

Two  distinct  varieties  of  this  class  may  be  made;  those  in  which  the 
bone  has  been  rolated  ui)on  its  vertical  or  transverse  axis,  and  also, 
perhaps,  upon  tlie  antero-posterior  axis,  but  still  remains  in  great  pnrt 
within  the  mortise;  and  those  in  which  the  I>one  still  lies  almost  exau'h' 
in  its  normal  position  between  the  malleoli  and  has  undergone  only 
rotation  about  its  antero-posterior  axis. 

The  division  between  the  first  variety  and  that  of  dislocations  for- 
ward and  inward  is  rather  arbitrarj'  and  is  perhaps  not  always  to  be 
made  clinically,  and  the  three  cases  collected   by  Malgalgnc  differ 
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notably  from  one  another.  Barwell,*  in  a  valuable  paper  containing 
a  well-observed  and  well-reported  case  of  his  own  ana  abstracts  of  all 
the  other  alleged  cases  except  Chevallez's,  proposes  to  term  the  injury 
dislocation  of  the  foot  with  version,  or  with  torsion,  of  the  astragalus, 
applying  the  term  version  to  the  cases  of  rotation  about  the  vertical 
axis,  and  torsion  to  those  of  rotation  about  the  antero-posterior  axis. 
I  see  no  sufficient  reason  for  using  the  term  dislocation  of  the  foot, 
which  has  already  been  employed  for  another  form  of  injury;  and 
version  and  torsion  do  not  in  themselves  indicate  the  sense  in  which 
they  are  used,  but  must  be  accompanied  by  a  definition. 

Malgaigne  gives  four  cases  of  rotation  about  the  vertical  axis,  but 
I  have  placed  one  of  them,  Denonvilliers,  among  the  dislocations 
backward.  To  the  remaining  three  Barwell  adds  two  reported  by 
Verebely;^  in  three  of  them  the  head  of  the  astragalus  lay  below  the 
internal  malleolus,  in  one  just  behind  it,  and  in  one  just  in  front  of 
the  external  malleolus.  As  they  cannot  well  be  grouped  1  give  a  sum- 
mary of  each. 

L^umonier  :  The  head  of  the  astragalus  protruded  under  the  inner 
malleolus  between  the  tendons  of  the  tibialis  posticus  and  flexor  longus 
digitorum,  the  trochlea  lying  transversely  in  the  mortise  and  forcmg 
apart  the  tibia  and  fibula. 

Foucher  :'  The  specimen  was  taken  from  a  subject  found  in  the 
dissecting-room.  The  astragalus  had  been  rotated  90  degrees  about  its 
vertical  axis,  the  trochlea  being  still  upright  in  the  mortise,  and  the 
head  below  the  internal  malleolus.  The  tendon  of  the  tibialis  posticus 
and  the  posterior  tibial  artery  lay  in  front  of  the  internal  malleolus. 
The  posterior  half  of  the  astragalus  lay  on  the  calcaneum^  the  latter 
bone  lying  under  the  external  malleolus  and  displaced  forward  and 
outward,  and  its  axis  directed  forward  and  inward.  The  cuboid  was 
partly  dislocated  downward  from  the  calcaneum.  There  was  no  cica- 
trix; the  foot  was  flattened,  the  heel  shortened. 

Thierry:  The  head  of  the  astragalus  projected  midway  between  the 
internal  malleolus  and  the  tendo  Achillis,  the  outer  border  of  the  foot 
was  much  raised,  and  it  was  then  seen  that  the  bone  was  also  so  turned 
that  its  upper  surface  looked  forward  and  inward,  the  tibia  resting  on 
the  internal  lateral  face  of  the  body  of  the  bone,  and  the  internal  border 
of  the  trochlea  exactly  occupied  the  angle  between  the  internal  mal- 
leolus and  the  under  surface  of  the  tibia.     Amputation ;  recovery. 

Verebely:  Male,  twenty-nine.  Fibula  fractured  above  the  malle- 
olus. Under  the  internal  malleolus  the  skin  was  very  tense;  about 
an  inch  lower  there  was  a  hard  bony  prominence  about  half  an  inch 
in  diameter.  Reduction  failed.  At  the  end  of  the  third  week  an 
abscess  was  opened,  and  it  was  seen  that  the  prominence  under  the 
malleolus  was  the  head  of  the  astragalus.  After  four  months'  treat- 
ment the  man  could  with  difficulty  put  the  foot  to  the  ground. 

Verebely,  second  case:  Male,  forty-five.  The  foot  was  at  right 
angles  with  the  leg,  the  sole  looking  somewhat  inward  and  upward. 

1  Barwell :  Medico-Chlrurpical  TraDsactions.  1883,  vol.  Ixvl.  p.  39. 

*  Verebely :  Wiener  raed.  Wochenschrift,  1869.  vol.  xix.  pp.  279  and  296. 

s  Foucber:  Bull,  de  la  Soci^t<^  Anatomlque.  1854,  vol.  xxix.  p.  888. 
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**  Under  the  easily  distingaishable  outer  malleolus  aud  in  front  of  it  a 
long  projection  half  an  inch  in  diameter  may  be  plainly  felt;  diia  can 
be  moved  without  much  pain  backward  and  forward  independently  of 
the  other  bones.  Behind  the  scaphoid  is  a  oonsiderabte  hollow." 
Reduction  fitiled. 

Of  the  second  variety,  rotation  abtnU  the  arUero-poBterior  asciSf  Mal- 
gaigne  gives  seven  cases,  most  of  which  Barwell  rejects  becaose  of  the 
incompleteness  of  the  description  or  because  the  astragalus  was  more 
or  less  displaced  from  the  mortise.  Rejecting  BOTer's,  SmiUi's,  Lis- 
ten's, and  two  of  Dupujrtren's,  there  still  remain  lulgaigne's  own  and 
one  of  Dupuytren's;  to  these  are  to  be  added  Barwdl's  and  CSieval- 
lez*s.^  In  all  four  cases  the  condition  was  shown  by  direct  examina- 
tion: Malgaigne  describes  a  specimen  from  an  old  case,  CSievall^'s 
patient  was  UUed  by  the  fall  that  caused  the  dislocation,  and  Dupuy- 
tren  and  Barwell  excised  the  astragalus.  In  Malgaigne's,  Chevall^*s, 
and  Barwell's  the  rotation  was  outward,  that  is,  the  upper  surface  of 
the  trochlea  had  become  external  and  rested  against  tne  inner  fiice  of 
the  external  malleolus,  although  in  Malgaigne's  the  rotation  was  some- 
what less  than  90  degrees;  in  Dupuytren's  the  bone  was  turned  com- 
pletely upside  down,  rotation  of  180  d^rees. 

Of  Malgaigne's  specimen,  which  is  represented  in  hb  Atlaa,  plate 
XXX.,  Fig.  5,  it  is  said  that  the  head  of  the  astragalus  rested  on  the 
scaphoid  and  cuboid;  its  trochlea,  turned  outward,  corresponded  almoist 
entirely  to  the  inner  focet  of  the  fibula,  aud  its  .inner  side  lay  under 
the  tibia.  The  rotation,  however,  was  not  a  complete  quarter  of  a 
circle,  foi  a  portion  of  tlie  outer  side  of  the  body  of  the  astragalus 
could  still  be  seen  partly  in  contact  with  the  point  of  the  external 
malleolus  and  looking  downward  and  outward.  There  was  bony 
anchylosis  between  the  astragalus  and  calcaneum,  and  it  was  evident 
that  the  man  had  walked  only  on  the  outer  border  of  his  foot. 

In  Chevallez's  specimen  there  was  subluxation  of  the  head  of  the 
astragalus  on  the  scaphoid,  the  upper  surface  of  the  trochlea  was 
turned  outward,  the  calcaneum  was  broken  transversely  and  its  pos- 
terior fragment  driven  up  behind  the  astragalus;  the  lateral  ligaments 
of  the  ankle  were  detached,  and  the  anterior  border  of  the  lower  end 
of  the  tibia  was  broken. 

Dupuytren's  patient  was  a  man  fifty  years  old,  who  had  jumped 
from  a  ladder,  alighting  on  his  heel.  There  was  a  large,  hard,  irreg- 
tilar,  and  irreducible  prominence  in  front  of  the  tibia  and  extending 
to  the  instep.  An  incision  was  made  parallel  to  the  axis  of  the  foot, 
and  the  head  and  neck  of  the  astragalus  were  immediately  brought 
into  view.  Efforts  to  remove  the  bone  failed,  for  the  posterior  part 
was  grasped  and  held  fast  between  the  tibia  and  calcaneum.  On  seek- 
ing for  the  cause  of  this  fixation  it  was  found  that  the  astragalus  was 
turned  around  in  such  a  way  that  its  upper  surface  was  directed  down- 
ward, its  lower  upward,  and  tliat  the  hook-like  process  at  its  inferior 
and  posterior  part  was  fixed  beneath  the  tibia  so  as  completely  to 
frustrate  our  efforts  to  extract  it.     The  patient  did  well. 

1  CheTallez:  Bull,  de  la  Soc.  Anatomique,  1870,  vol.  xlr.  p.  406. 
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Barwell's  patient,  a  man  twenty-eight  years  old,  was  injured  by  the 
overturning  of  his  wagon.  When  seen  an  hour  and  a  half  after  the 
accident  the  foot  was  greatly  inverted,  its  front  somewhat  turned  in, 
the  heel  raised.  The  inner  malleolus  was  much  hidden ;  beneath  it  the 
skin  was  thrown  into  two  ridges  by  three  deep  folds  drawn  in  segments 
of  concentric  circles  from  a  centre  a  little  above  the  malleolus.  The 
outer  malleolus  projected  abnormally,  the  skin  over  it  was  rather 
tightly  drawn.  About  an  inch  in  front  of  it  and  a  little  below  its 
level  was  a  rounded  projection,  which  also  somewhat  stretched  the  skin. 
An  inch  and  a  half  up  the  leg  and  in  front  of  the  fibula  was  a  small 
but  deep  wound.  The  foot  was  immovable  and  painful.  Below  and 
in  front  of  the  inner  malleolus  deep  pressure  revealed  absence  of  the 
usual  bony  substratum,  the  finger  sauK  into  a  hollow  bounded  in  front 
by  the  tuberosity  of  the  scaphoid,  which  lay  abnormally  near  the  mal- 
leolus. The  rounded  projection  in  front  of  the  malleolus  could  readily 
be  recognized  as  the  head  of  the  astragalus.  A  little  way  behind  this 
was  a  ridge  of  bone,  also  evidently  a  part  of  the  astragalus;  it  led  from 
the  head  backward  and  a  little  upward,  disappearing  under  the  upper 
part  of  the  malleolus,  at  the  angle  between  it  and  the  anterior  edge  of 
the  tibia.  This  ridge  was  markedly  convex  outward.  The  extensor 
tendons,  pressed  together,  ran  in  a  bundle  a  little  distance  inside  the 
rounded  projection.  The  wound  communicated  with  the  injury.  No 
fracture  could  be  detected. 

It  was  seen  that  the  relations  of  the  astragalus  to  the  other  bones 
were  altered,  although  it  was  still  within  the  mortise,  but  the  exact 
nature  of  the  injury  was  not  recognized.  Various  attempts  were  made 
to  reduce,  and  even  the  tendo  Achillis  was  divided,  but  in  vain;  a 
moulded  splint  was  applied,  and  the  wound  dressed  with  carbolic  acid. 

Two  days  later  a  semilunar  incision  was  made  from  the  middle  of 
the  lower  end  of  the  tibia  across  the  head  of  the  astragalus  to  the  tip 
of  the  outer  malleolus,  the  flap  turned  up,  and  the  bone  fully  exposed. 
It  was  a  little  turned  on  its  vertical  axis,  the  head  having  moved  out- 
ward, and  90  degrees  on  its  antero-posterior  axis,  the  trochlea  being  in 
contact  with  the  cartilaginous  surface  of  the  external  malleolus.  The 
inner  upper  angle  of  the  trochlea  fitted  closely  into  the  reentrant  angle 
formed  by  the  external  malleolus  and  the  tibia.  The  bone  was  not  at 
all  displaced  forward — that  is,  it  did  not  protrude  abnormally  from  its 
socket.  The  interosseous  ligament  had  been  ruptured;  the  few  remain- 
ing fibres  were  divided,  and  the  bone  removea.  Examination  of  the 
cavity  failed  to  show  any  fracture  or  detachment  of  cartilage.  The 
patient  made  a  good  recovery,  and  was  discharged  nine  and  a  half 
weeks  after  the  operation. 

Treatment  of  Total.  Dislocations  op  the  Astragalus. 

The  statistics,  collected  by  Broca,  Dubreuil,  and  Poinsot,  show  that 
of  121  cases  of  dislocations  not  compound,  43  were  successfully 
reduced,  and  it  is  worthy  of  note  that  Poinsot' s  list,  composed  of 
cases  reported  between  1864  and  1883,  shows  19  reductions  in  31 
cases,  about  60  per  cent.,  and  as  many  of  Broca' s  cases  were  treated 
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without  the  aid  of  ansesthesia  it  may  reasonably  be  hoped  that  Poin- 
sot's  percentage  is  an  indication  of  the  success  that  will  be  obtained  in 
future.  Primary  extirpation  of  the  astragalus  was  done  in  9  of  the 
121  cases,  Vith  6  successes,  1  death,  and  2  deaths  after  secondary  am- 
putation. Consecutive  extirpation  was  done  in  41  cases,  with  39  suc- 
cesses and  2  deaths.  Of  15  cases  in  which  the  dislocation  remained 
unreduced  and  in  which  the  result  is  known  (excluding  those  of  sec- 
ondary extirpation)  the  functional  result  in  8  was  good. 

Of  63  compound  dislocations,  collected  by  Broca,  reduction  was 
made  in  9,  and  of  these  9  6  recovered,  secondary  removal  of  the 
astragalus  was  done  in  2,  and  1  died.  Poinsot  adds  2  oases  in  which 
reduction  was  made;  1  was  successful,  in  the  other  extirpation  became 
necessary. 

In  58  compound  cases  primary  removal  of  the  astragalus  was  done, 
with  42  successes,  14  deaths,  and  2  consecutive  amputations  followed 
by  death. 

For  reasons  that  have  been  already  given,  we  have  the  right  to 
expect  better  results  in  the  future  in  compound  cases,  and  may  feel 
encouraged  to  make  reduction  whenever  it  is  possible.  Expectation 
in  irreducible  compound  dislocations  has  almost  always  ended  in 
removal  of  the  astragalus,  or  amputation,  or  death,  and  the  cases  will 
probably  be  very  few  in  which  primary  removal  of  the  astragalus  will 
not  give  the  patient  the  most  speedy  recovery,  the  least  risk,  and  the 
most  useful  limb. 

Of  56  simple  irreducible  dislocations  contained  in  these  statistics, 
suppuration  of  the  joint  and  sloughing  of  the  skin  followed  in  at  least 
41,  and  there  is  not  much  reason  to  suppose  that  the  frequency  of  this 
result  will  be  much,  if  at  all,  diminished  in  the  future,  for  the  exciting 
cause — bruising,  pressure,  and  destruction  of  the  blood-supply  of  the 
astragalus — will  be  repeated.  It  is  important,  therefore,  to  determine 
the  proper  course  to  be  pursued  under  such  circumstances.  In  1884 
Dr.  McBurney,  of  New  York,  successfully  reduced  a  dislocation  for- 
ward and  inward  by  exposing  the  head  of  the  astragalus  through  an 
incision,  and  lifting  the  tendon  of  the  tibialis  anticus  which  tightly 
embraced  the  neck  of  the  bone  and  had  prevented  reduction;  other 
equally  good  results  have  since  been  obtained  by  the  same  means. 
Primary  removal  of  the  astragalus  is  recommended  by  Bar  well  in  all 
cases  in  which  *^  certain  and  sufficient  but  not  too  persevering,  attempts 
at  reduction  ''  have  failed,  and  the  facts  that  four-fifths  of  the  ciises  left 
to  themselves  have  ended  in  suppuration  and  secondary  removal  of  the 
astragalus,  and  that  the  functional  result  after  removal  is  good,  will  be 
generally  accepted  as  a  justification  of  the  advice,  but  it  needs,  I  think, 
to  be  conditioned  upon  the  failure  of  reduction  by  arthrotomy. 

In  short,  the  plan  to  be  pursued  in  simple  cases  is  to  attempt  reduc- 
tion by  traction  upon  the  foot  with  the  hands  or  pulleys,  under  anaes- 
thesia, and  with  the  knee  flexed,  and  by  direct  pressure  so  applied  as 
first  to  correct  such  rotation  of  the  bone  as  may  exist,  and  then  to  force 
it  back  into  place.  This  failing,  expose  the  bone  by  incision,  and  seek 
to  remove  the  obstacle  to  reduction  and  then  to  reduce;  this  also  fail- 
ing, remove  the  astragalus.     In  cases  in  which  the  astragalus  is  not 
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only  dislocated  but  also  broken,  I  think  primary  removal  is  the  safest 
plan,  even  in  cases  of  backward  dislocation  of  the  posterior  fragment, 
although  in  three  such  treated  without  removal  the  patients  recovered 
with  useful  limbs. 

lu  compound  dislocations  reduction  is  to  be  sought  unless  the  astrag- 
alus is  entirely  detached  or  the  lacerations  are  so  extensive  that  suppu- 
ration is  unavoidable;  otherwise,  primary  removal  of  the  astragalus, 
or  amputation  if  clearly  indicated. 

Medio-tarsal  Dislocation. 

In  this  the  dislocation  takes  place  in  the  medio-tarsal  joint,  the 
scaphoid  and  cuboid  being  together  displaced  from  the  astragalus  and 
calcaneum  which  preserve  their  relations  to  each  other  and  to  the  bones 
of  the  leg.  Broca,  in  the  paper  above  quoted,  pointed  out  that  most 
dislocations  previously  reported  under  this  title  were  actually  sub- 
astragaloid.  Partial  dislocation  of  the  cuboid  from  the  calcaneum 
appears  to  be  frequently  associated  with  subastragaloid  dislocations, 
but  the  cases  in  which  the  medio-tarsal  joint  alone  is  involved  are  few. 
Cases,  too  briefly  described  to  be  positively  accepted,  were  reported  by 
J.  L.  Petit,  Listen,  and  Cooper,  but  more  recently  four  cases  have 
been  placed  on  record  in  two  of  which  the  diagnosis  was  confirmed  at 
the  autopsy.  Thomas'  reported  a  case  in  the  service  of  Denonvilliers; 
the  patient's  foot  had  been  crushed  by  the  wheel  of  a  cart.  The  plan- 
tar surface  was  convex,  the  dorsum  so  swollen  that  the  bones  could  not 
be  felt;  the  foot  was  shortened,  and  its  anterior  portion  could  be 
moved  laterally,  but  the  movements  were  painful  and  accompanied  by 
crepitus.  The  diagnosis  of  fracture  of  the  head  or  neck  of  the  astrag- 
alus and  rupture  of  the  calcaneo-cuboid  ligaments  was  made.  The 
patient  died  of  erysipelas,  and  at  the  autopsy  the  tibio-tarsal  and  oal- 
caneo-astragaloid  joints  were  found  intact;  the  head  of  the  astragalus 
and  the  cuboid  surface  of  the  calcaneum  formed  a  very  marked  abnor- 
mal prominence  above  the  second  row  of  the  tarsus;  the  scaphoid  was 
fractured  antero-posteriorly,  and  its  outer  fragment  projected  on  the 
plantar  surface;  the  cuboid  was  still  in  contact  with  the  inferior  half 
of  the  anterior  end  of  the  calcaneum;  the  superior  medio-tarsal  liga- 
ments were  ruptured,  and  the  inferior  calcaneo-scaphoid  partly  detached; 
the  inferior  calcaneo-cuboid  was  unbroken. 

Anger's^  patient  was  injured  by  a  fall  from  a  height.  There  was 
slight  flattening  of  the  arch  of  the  foot,  without  deviation,  and  with 
considerable  ecchymotic  and  inflammatory  swelling.  He  died  of  ery- 
sipelas. At  the  autopsy  the  head  of  the  astragalus  was  found  above 
and  in  front  of  the  scaphoid,  and  the  cuboid  facet  of  the  calcaneum 
upon  the  upper  surface  of  the  cuboid.  The  superior  calcaneo-scaphoid 
and  internal  calcaneo-cuboid  ligaments  were  ruptured  and  torn  from 
their  anterior  insertions.  It  was  difiicult  to  reduce  the  dislocation  even 
after  dissection.  The  only  fracture  was  of  the  anterior  part  of  the 
scaphoid,  the  tubercle  of  which  was  almost  entirely  torn  away. 

»  ThOTnan :  M<?m.  de  la  Soc.  M^d.  d'Indre  et  Loire,  1887,  quoted  by  Duplay  and  Delorme. 
>  B.  Anger :  Traits  ioonographique,  p.  334. 
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In  the  third  «ise,  Wai-d/  the  dislocation  was  old.  "  The  foot  prc- 
eated  a  remarkably  twisted  appearaooe,  the  auterior  part  being  directed 
onaiderably  inward,  and  tlie  inner  edge  somewhat  elevated,"  TIk' 
^oreiim  was  shortened  one  inch.  The  anterior  ends  of  the  calcanenm 
and  astra^^alus  projected  distinctly  on  the  doraum.  The  external  mul- 
leoluB  had  been  fractured. 

In  the  fourth,  Fuhr,'  the  dislocation  was  outward.  The  patient  whs 
sixty-six  years  old  and  had  fallen  six  feet;  the  foot  was  slighlly  pru- 
uated  and  the  projection  of  the  posterior  anrfaees  of  the  scaphoid  and 
cuboid  could  be  distinctly  felt  in  front  of  the  external  malleolus. 

Congenital  Dislocations  of  the  Ankle-joint. 

Kraske^  exhibited  at  the  Ninth  '''  "ess  of  the  German  Surgical 
ociely  two  patients,  fatlier  and  son,  \  ith  connenilal  dislocation  of 

*h  ankles,  and  also  the  two  legs  of  another  child  of  the  same  father 
>     ch  bad  died  in   infancy  and  had   been   similarly  afToctcd.     The 

jormality  was  a  subluxation  outward  accompanied  by,  and  probably 
to,  defective  development  of  the  fibula.  In  all  three  cases  the 
le  and  upper  part  of  the  fibula  was  tackiug,  but  in  the  spccimeii 

-inall  upper  epiphysis  existed.     In  the  father  the  lower  end  of  the 

ula  was  only  four  rentimetrea  long  and  was  obliquely  plaoe<l,  the 
X  directed  outward.  The  articular  surface  of  the  tibia  was  also 
ui/iique,  looking  downward  and  outward;  the  foot  was  flattened,  mark- 
edly abducted,  and  moderately  prouate<l.  The  legs,  compared  with 
the  thighs,  wore  abnormally  short  and  slight. 

ReseL'tion  of  bulh  aukli's  had  been  dune  uonn  the  -^nn  to  oirrcct  the 
faulty  position  of  the  foot:  on  the  right  side  the  internal  malleolus 
and  a  comparatively  large  part  of  the  astragalus  had  been  removed; 
on  the  left,  the  entire  lower  end  of  tlie  tibia  and  a  small  piece  of  the 
astragalus. 

Other  forms  of  congenital  subluxation  belong  to  the  subject  of 
clubfoot. ' 

'  W«ri)  ;  TwiiMCtloQ"  of  Ihe  PalholoKlcal  Society  of  London,  18«-50.  p.  2H. 

1  Fubr:  UUnob.  med.  Woch..  Marcb  K,  1S82. 

'  Kiaike :  Bellflge  zum  Centnlblalt  fUr  Ctalr.,  1882,  Ko.  &,  p.  83. 


CHAPTER    LVIII. 

DISLOCATIONS  OF  THE  TARSAL  AND  METATARSAL  BONES 

AND  OF  THE  TOES. 

In  addition  to  the  dislocations  described  in  the  preceding  chapter, 
the  bones  of  the  tarsus  may  be  dislocated  separately  and  in  various 
combinations.  None  of  the  different  kinds  has  occurred  with  suffi- 
cient frequency  to  permit  systematic  grouping  and  description,  and  in 
most  of  them  the  exact  nature  of  the  injury  cannot  be  said  to  have 
been  positively  established,  for  the  difficulties  of  the  diagnosis  upon 
the  living  are  usually  very  great  and  the  surgeon  is  limited  to  the 
recognition  of  the  more  prominent  features.  1  shall  confine  the 
account  of  them  mainly  to  the  enumeration  of  the  different  varieties 
that  have  been  observed,  with  bibliographical  references  for  the  con- 
venience of  those  who  may  desire  to  examine  the  reports  in  detail. 

Calcaneum.  Malgaigne  quotes  a  case  in  which  the  calcaneum  was 
bodily  displaced  to  the  outer  side,  but  apparently  was  not  entirely  sep- 
arated from  the  astragalus  and  scaphoid.  Reduction  was  easy.  Also 
a  second,  Canton,*  found  upon  the  cadaver,  in  which  the  calcaneum 
was  displaced  to  the  outer  side  together  with  the  external  malleolus; 
its  anterior  end  lay  between  the  cuboid  and  scaphoid,  almost  in  con- 
tact with  the  third  cuneiform;  and  the  astragalus  was  rotated  inward 
about  45  degrees. 

Scaphoid.  The  scaphoid  has  been  dislocated  forward  and  outward 
in  connection  with  the  astragalus,  the  dislocation  being  compound 
(Burnett),  forward  and  inward  (Rizzoli,  quoted  by  Poinsot),  upward 
and  backward  in  conjunction  with  the  first  and  second  cuneiforms  and 
the  first  two  metatarsals  and  with  dislocation  of  the  third  metatarsal 
and  fracture  of  the  cuboid  (Chassaignac*),  upward  and  inward  in  con- 
junction with  the  first  cuneiform  (Lonsdale^),  or  with  the  middle  cunei- 
form (Clarke*),  or  outward,  upward,  or  inward  alone  (Pi^dagnel, 
Walker,  R.  \V.  Smith,  quoted  by  Malgaigne,  Bryant^),  or  from  the 
cuneiforms  only,  as  seen  by  Garland*  in  a  case  that  was  compound. 
In  a  case  reported  by  Euos^  the  cuneiform  bones  and  the  cuboid  wore 
displaced  outward  from  the  scaphoid  and  calcaneum. 

Cuboid.  The  only  case  of  dislocation  of  the  cuboid  of  which  I  have 
knowledge,  except  in  connection  with  other  dislocations  as  above 
described,  is  one  reported  by  Bell,®  in  which  it  was  displaced  upward 
in  connection  with  the  fifth  metatarsal  by  inversion  and  adduction  of 
the  foot.     Reduction  was  made. 

»  Canton  :  Lancet,  1847,  vol.  I.  p.  605. 

2  CbasMignac :  Bull,  de  la  Soc.  de  Cbir.,  1861,  vol.  i.  p.  807. 

3  LonDdale  :  Lancet,  1857,  vol.  il.  p.  192. 

«  Clarke :  London  Medical  Times.  1H51,  vol,  ill.  p.  2^.3. 

&  Bryant :  Surgery.  3d  American  edition,  1881,  p.  813. 

«  Garland  :  Lancet,  1857,  vol.  il.  p.  270. 

'  Eno^  :  New  York  Journal  of  Medicine.  1857,  vol.  il.  p.  98. 

«  Bell :  New  York  Journal  of  Medicine,  1859,  vol.  vii  p.  3J9. 
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OtmeUbnn  Bones.  AH  tliree  i-uneiform  bone!^  and  the  second  and 
third  have  becD  displaced  ti>^ether,  and  the  first  and  second  have  be«n 
displaced  separately.  T«olat>>d  dislocations  of  the  first  are  the  moHt 
freqaent,  Lemoine' collected  eleven  such  cases,  to  which  may  be  added 
two  observed  by  firyaat;^  the  displacement  is  usually  upward  and 
inward,  ia  only  one  ease  downward  and  inward  (Fitzeibbon*);  some- 
times the  bone  is  displaoed  fmni  all  the  three  with  whicn  it  is  normally 
ia  contact,  sometimes  the  Hrst  metatarsal  is  displaced  with  it.  The 
symptoma  are  flattenuig  <>t  the  arch  of  the  foot,  prominence  of  the 
aieplaced  bone,  and  a  depression  at  its  normal  site.  In  some  cases 
reduction  has  been  easily  made;  iu  others  the  attempt  has  failed. 

The  second  cuneiform  has  been  separately  dislocated  upon  the 
dorsum  in  three  cases,  Foulker,'  Laugier,  and  Ijagarde  (quoted  by 
Delorme*),  the  displacement  being  slight  in  one  and  nearly  complete 
in  tjie  others,  and  aooompanle<l  in  one  by  other  serious  injuries  of  the 
foot,  and  followed  in  another  (Foiilker)  by  sloughing  of  the  skin, 
grave  symptoms,  and  ultimate  recovery.  In  a  case  of  mnltiple  injuries 
of  the  foot  reported  by  Lagrange*  the  second  cuneiform  was  displaced 
upward  from  all  its  connections  except  that  with  the  scaphoid. 

The  seooud  and  third  cuneiforms  were  displaced  together  upon  the 
dorsum  in  a  case  reported  by  Key  (quoted  by  Malgaigne);  the  dislo- 
cation, which  was  incomplete,  was  caused  by  airect  violence  and  accom- 
panied by  extensive  laceration  of  the  skin.     The  patient  died. 

All  three  cuneiforms  have  been  reported  displaced  together  apon  the 
dorsum  in  several  cases,  but  it  does  not  appear  in  the  histories  whether 
or  not  they  were  separated  only  from  the  scaphoid  or  also  from  the 
cuboid  and  metatarsals;  in  one  of  them,  Bertherand,'  they  were  accom- 
panied by  the  metatarsals  and  the  dislocation  could  not  be  reduced. 

Dislocations  of  the  Hetatarsal  Bones  from  the  Tarans  and  from  One 
Another. 

Malgaiene  collected  twenty-one  cases  of  the  various  dislocations,  and 
Hitzig*^  c^lected  twenty-nine. 

The  first  metatarsal  is  much  more  frequently  dislocated  than  the 
others,  and  tlie  displacement  appears  always  to  have  been  upward 
except  in  one  case,  Demarquay,"  in  which  the  base  lay  under  that  of 
the  second  metatarsal ;  in  this  latter  the  first  metatarso-phalangeal  joint 
was  also  dislocated,  compound,  and  Demarquay  removed  the  bone. 
A  frequent  cause  has  been  a  fall  while  on  a  horse,  the  pressure  of  the 
stirrup  against  the  inner  and  under  surface  of  the  bone  apparently 
causing  the  injury.  The  symptoms  frequently  indicate  the  coexistence 
of  a  sprain  of  neighboring  joints.  Reduction  has  always  been  easy 
by  traction  and  direct  pressure. 

I  Lemolne  :  Revue  de  Chlmisle,  1SS3,  vol.  ill.  p.  118. 

•  Brranl :  Loc,  cit.,  p.  dia. 

•  Fllarlbbon  :  Dublin  Journal  of  the  Medical  Sdeocea,  IS?;,  vol.  il.  p.  ■ni. 

•  Founer:  Luicei.  1K56.  vol.  il.  p.  1^. 

•  Delonoe :  DIcl.  de  MM.  el  CtaLr.  prat.,  vol.  ixvll.  an.  Pled. 

•  iMwrmgt ;  Bull,  de  la  Soc.  Anaiomtqne,  1871,  p.  160. 
-       .. -.=....  ...,.Q„„  ■'-'-'■'-., 1B5«-S7, vol.  vll.p.361. 
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Isolated  dislocation  of  the  second  metatarsal  upon  the  dorsum  has 
been  reported  in  one  case,  Brault  and  Belin,  quoted  by  Hitzig;  that  of 
the  third  downward  and  backward  in  one,  Tufnell;^  that  of  the  fourth 
upon  the  dorsum  in  three,  Malgaigne,  Surmay,^  and  Gosselin.^ 

The  fourth  and  fifth  metatarsals  have  been  together  dislocated  upward 
and  inward,  Monteggia,  and  upward  and  backward,  South;  both  quoted 
by  Malgaigne.  The  third  and  fourth,  Hartmann,  and  the  first  and 
second,  Marit,  have  been  together  displaced;  both  quoted  by  Delorme/ 
The  first,  second,  and  third  were  dislocated  together  upon  the  dorsum 
in  two  cases,  Laugier,  quoted  by  Malgaigne,  and  Wilms,  quoted  by 
Hitzig,  and  downward  into  the  sole  in  a  case  reported  by  Tufnell;*  in 
the  latter  case  the  injury  was  caused  by  the  fall  of  a  horse  and  was 
irreducible,  but  the  patient  recovered  good  use  of  the  limb;  the  later 
history  is  recorded  in  the  same  journal,  1855,  vol.  xx.  p.  302. 

Dislocation  of  the  second,  third,  and  fourth  together  upon  the  dor- 
sum was  seen  by  Malgaigne  once;  the  same  diagnosis  was  made  by 
him  in  another  case,  but  at  the  autopsy  it  was  found  that  the  fifth  was 
also  partly  dislocated  from  the  cuboid  and  that  the  first  together  with 
the  internal  cuneiform  was  displaced  inward.  A  case  is  reported  by 
Favier.^ 

Dislocation  of  the  first  four  metatarsals  has  been  reported  in  three 
cases,  Malgaigne,  Hitzig,  Demarquay;^  in  Malgaigne' s  the  first  three 
were  displaced  downward,  the  fourth  upward;  in  the  other  two  the 
displacement  was  upward.  Malgaigne  was  able  to  reduce  the  fourth, 
Demarquay  the  first,  and  Hitzig  all;  notwithstanding  the  persistence 
of  part  of  the  dislocation  the  two  patients  had  good  use  of  the  limb. 

All  the  metatarsal  bones  may  be  displaced  together  upward,  inward, 
downward,  or  outward;  of  the  latter  two  forms  only  one  example 
of  each  has  been  reported.  Smyly^  saw  all  five  bones  dislocated 
downward  by  the  fall  of  a  wagon  which  pressed  the  heel  forward 
while  the  toes  were  fixed;  reduction  was  made.  The  case  of  disloca- 
tion inward  is  Kirk's,  quoted  by  Malgaigne,  who  distrusts  the  diag- 
nosis. 

Of  dislocation  outward  five  cases  have  been  reported,  Laugier  and 
Lacombe,  quoted  by  Malgaigne,  Tutschek,  quoted  by  Hitzig,  Mignot- 
Danton,*  and  Despr^s.**^  The  interlocking  of  the  base  of  the  second 
metatarsal  between  the  first  and  third  cuneiform  bones  must  make  a 
lateral  dislocation  impossible  except  as  secondary  to  one  upward  or 
downward  or  unless  accompanied  by  fracture;  in  Laugier' s  and  Des- 

Sr^'s  the  second   metatarsal  was   broken  at  its  upper  end,  and  in 
[ignot-Dan ton's  and  Lacombe's  the  third  was  broken.    In  four  cases 
reduction  was  made. 

Dislocation  upward  may  be  complete  or  incomplete,  and  sometimes 

1  Tufnell :  Dublin  Quarterly  Journal  of  the  Medical  Sciences,  1855,  p.  302. 
s  Surmay :  Bull,  de  la  Soc.  de  Chir..  1876.  vol.  ii.  p.  579. 
8  Gosselin :  Gaz.  dea  HApitaux.  1876,  p.  755. 

*  Delorme:  Diet,  de  M<^.  et  Chir.  prat ,  vol.  zxvii.,  art.  Pied. 

*  Tafnell :  Dublin  Quarterly  Jouraal  of  the  Medical  Sciences,  1854,  vol.  xvii.  p.  65. 

•  Favier:  Arch,  de  M6d.  et  Pharm.  mil.,  November,  1888. 
7  Demarquay :  Oaz.  des  Hdpitaux,  1865,  p.  5-14. 

"  Smyly :  Dublin  Quarterly  Journal  of  the  Medical  Sciences,  1854,  vol.  xvii.  p.  817. 

•  Mignot-Danton :  Arch.  g6n.  de  MM.,  1866.  vol.  ii.  p.  405. 
10  Desprds :  Bull,  de  la  Soc.  Anatomique,  1878. 
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tbe  whole  or  part  of  llie  iirHt  cuneiform  remains  attached  to  the  first 
metatarsal  aotl  is  diijplace<l  with  it.  Hitzi^  collected  etevea  cases. 
The  most  frequent  cause  is  direct  violence,  but  in  two  cases  it  was  mus- 
cular action,  the  efforts  of  the  patients  to  avoid  falliug  after  having 
slipped  while  carrying  heavy  buudles.  The  autopsies  and  the  com- 
pound cases  have  shown  rupture  of  the  dorsal  and  of  some  of  the 
Fialmar  ligaments,  rupture  and  laceration  of  some  of  the  iDteroseeous 
igaments  and  muscles,  fracture  of  some  of  the  metatarsal  bones  and 
occasionally  of  the  cuboid  and  first  cuneiform,  and  sometimes  separa- 
tion of  the  first  or  fifth  metatarsal  laterally  from  the  others.  The 
metatarsus  may  remain  in  line  with  the  rest  of  tlie  foot  or  be  deviated 
to  eitlier  side,  and  the  bases  of  its  bones  form  a  transverse  ridge  either 
corresponding  exactly  to  the  line  of  the  joints  or  at  a  somewhat  higher 
point  upon  the  tarsus.  Reduction  wn»  made  more  or  less  completely 
in  some  of  the  cases;  in  others  it  failed,  but  the  patients  gradually 
recovered  the  use  of  the  limb;  in  one  compound  case,  Mazot,  priman,' 
amputation  was  done, 

Sablnxatioii  of  the  Head  of  a  Metatarsal  Bone. 

In  the  severest  form  of  this  affection,  first  described  by  Dr.  T.  G. 
Morton,'  the  head  of  the  fourth  metatarsal — less  fret|ueotIy  the  third 
— appears  to  be  displaced  from  its  normal  relations  with  the  adjoining 
one  on  each  side,  and  also  with  its  toe.  The  most  recent  paper  on  tbe 
subject,  one  which  contains  a  full  bibliography,  is  by  .Tones  and 
Tubby  f  the  reader  is  referred  to  it  for  the  pathology,  symptoms,  and 
treatment.  It  seems  aiiproprlatc  here  to  refer  only  to  the  severe  form 
in  which  escision  of  the  head  of  the  metatarsal  bone  or  of  the  entire 
joint  is  occasionally  necessary  for  relief. 

Dislocations  of  the  Toes. 
1.  Metatarso-phalangeal  Dislocations. 

Dislocations  of  the  Oreat  Toe.  Tbe  most  common  cause  is  a  fall 
upon  the  toes;  among  the  less  frequent  are  the  act  of  kicking,  receiv- 
ing the  weight  of  the  body  upon  the  toe  alone  in  going  npstairs,  and 
violence  received  upon  the  metatarsus.  The  injury  is  frequently  com- 
pound. The  dislocation  has  been  upward,  backward,  and  to  one  side, 
the  most  frequent  appearing  to  be  those  to  the  outer  side  and  back- 
ward, and  secondly  those  directly  backward;  the  former  of  these  two 
is  almost  always  compound  with  projection  of  the  head  of  the  meta- 
tarsal bone  through  the  wound  on  the  inner  and  lower  aspect  of  the 
joint.  Coexistent  sprain  or  subluxation  of  the  first  tarso-metataisal 
joint  has  been  occasionally  noted. 

Of  14  simple  cases  collated  by  Delorme  reduction  was  easily  made 
in  8  and  failed  in  4;  of  the  compound  cases  the  head  of  the  metatarsal 
bone  was  excised  In  5,  and  the  entire  bone  removed  in  3;  of  14  com- 
pound cases  in  which  the  attempt  to  reduce  was  made  it  was  successful 

1.  Med.  Scl..  January.  1876. 

.... I.J.  _-  .1 1,  nt — ^^  addiIb  of  Surgery.  September,  189B. 
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in  9.  The  means  employed  to  reduce  have  been  traction  and  direct 
pressure  upon  the  base  of  the  phalanx.  Probably  in  the  difficult  cases 
the  special  procedures  employed  in  the  corresponding  dislocations  of 
the  thumb  would  be  advantageous. 

Difllocations  of  the  Other  Toes.  Dislocation  of  the  four  outer,  the 
four  inner,  or  of  all  five  toes  together  has  been  reported  in  several 
cases,  the  direction  of  the  displacement  being  upward  and  backward 
or  directly  outward;  in  the  latter  the  head  of  the  metatarsal  projected 
through  a  wound  and  had  to  be  excised  before  reduction  could  be  made. 

2.  Dislocations  op  the  Phalanges. 

With  one  exception,  the  second  phalanx  of  the  third  toe,  in  all  the 
cases  that  have  been  reported  the  dislocation  was  of  the  terminal  pha- 
lanx of  the  great  toe.  In  one  case  reduction  could  not  be  made;  in 
another,  which  was  compound,  a  portion  of  the  bone  was  subsequently 
cast  oS. 


[Note  to  page  540. — A  case  of  anterior  dislocation  of  the  shoulder 
by  direct  violence  with  fracture  of  the  acromion,  similar  to  Kronlein's, 
has  just  come  under  my  observation.  The  patient,  a  man  about 
forty  years  old,  was  admitted  to  the  New  York  Hospital  December  17, 
1898,  just  after  having  been  struck  upon  the  outer  curve  of  the  left 
shoulder  by  a  falling  brick,  as  shown  by  an  abrasion  just  beyond  the 
outer  edge  of  the  acromion.  The  head  of  the  humerus  lay  close 
beneath  the  coracoid  process,  the  acromion  was  broken  at  its  base  and 
displaced  downward  and  inward,  with  dislocation  of  the  acromio- 
clavicular joint,  and  could  be  moved  with  slight  crepitus ;  the  joint 
surface  of  the  clavicle  could  be  distinctly  felt  through  the  skin. 
Reduction  was  easy  by  traction  and  direct  pressure  upou  the  head  of 
the  humerus.  The  acromion  returned  to  its  place,  and  there  was  no 
tendency  to  recurrence  of  the  acromio-clavicular  dislocation.] 
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ABSORPTION  of  bone  after  fracture,  58 
Acetabulam,  295 
rim,  301 
Age,  influence  of,  on  frequency,  20 
Ambalatorj  treatment,  99 
Amputation,  105 
Ankle,  372 
Arrest  of  growth,  29 
Arteries,  injuries  of,  66 
Astragalus,  384 

Asymmetry,  normal,  of  limbs,  49 
Atlas,  144 
Atrophy  of  limb,  76 

senile,  38 
Axis,  144 


BARTON'S  fracture  of  the  radius,  283 
Buck's  extension,  93 


CALCANEUM,  384 
Callus,  exuberant,  60,  71 
formation  of,  55 
painful,  71 

retarding  influences  upon,  109 
weak,  74 
Cancer,  a  cause  of  fracture,  46 
Carpus,  286 

Cartilages,  fracture  of  costal,  182 
Causes  of  fracture,  38 

determining,  39 

muscular  action,  40 
predisposing,  38 

acquired  tendency,  38 
cancer,  46 

congenital  tendency,  38 
disease  of  nerve  centres,  45 
inherited  tendency,  38 
osteomyelitij»,  47 
rachitis,  45 
syphilis,  45 
Clavicle,  186 

complications,  190,  195 
etiology,  192 
pathology,  186 

simultaneous  fracture  of  both,  193 
symptoms  and  course,  194 
treatment,  195 
Clinical  course,  62 
Coccyx,  298 
ColWs  fracture,  273 
Comminuted  fractures,  27 


Complications  of  fracture,  66 

early  local,  66 
general,  69 

late  local,  71 
Compound  fractures,  30 

treatment,  102 
Condyloid  process  of   inferior  maxilla, 

162 
Coronoid  process  of  inferior  maxilla,  162 

of  ulna,  260 
Crepitus,  51 


DEFORMITY,  a  symptom,  49 
Delirium,  71 
Depressions,  24 
Diagnosis,  49 
Dbplacements,  34 
Dressings,  permanent,  90 
temporary,  85 

EMBOLISM,  76 
fat,  70 
Epiphysis,  separation  of,  28 

repair,  61 
Epitrochlea,  239 
Etiology,  38 


FAILURE  of  union,  62,  108 
etiology,  109 
treatment.  111 
Femur,  303 

fractures  at  the  lower  end,  341 
intercondyloid,  341 
of  either  condyle,  346 
separation  of  the  epiphy- 
sis, 344 
at  the  upper  end,  303 

of  the  great  trochanter, 

332 
of  the  small  trochanter, 

333 
of  the  head,  303 
of  the  neck,  304 
causes,  307 
classification,  306 
diagnosis,  323 
pathology,  308 
prognosis,  324 
repair,  313 
symptoms,  318 
treatment,  327 
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331 
of  the  shaft,  333 
prognosis,  33T 
Bymptoms,  336 
treatment,  337 

in  children,  ^40 
Fereslraled  aplinis,  02 
Fibula,  383 
Fingers.  2S8 
Figsures,  23 
FiiBtion,  direct,  90 


F(K) 


384 


Foreariu,  253 

at  the  shaft,  2<>4 

at  the  upper  end,  2^3 


GAXliBENE.  fiS 
Orcpn-atick  FractureA,  23 
Grovrtli,  arrest  of,  £6,  2S1 

expggeration  of,  76 
Gunshot  fractures,  32,  104 
OuDHloolc  deformity  of  elbow,  237 
Gutlera,  irire,  87 


H.EMATOMVELIA,  142 
Hemorrhage,  ST 

Uodeen's  splint,  94 
Humerus,  211 

tower  end,  232 

a  bo  we  the  condyleis  234 
articular  process,  249 
espilelhim,  250 
development    of    epiphyiia, 

233,  247 
diagnosis,  2>51 
epitrochlea,  239 
eitemal  condyle,  243 

epicondyle,  240 
intercondyloid  fracture,  245 
internal  condyle,  341 
separation  of  epiphysis,  24T 
Ireatmcnt,  252 
shaft,  229 
upper  end,  212 

unutomical  neck  and   luber- 

ofitiex.  212 
head,  212 

separation  of  epiphvBiB.  2IB 
KUrgicul  neck,  222 
luberosilies,  217 


Iterative  fracliire,  75 
JOINTS,  ronoBgenieol  of,  100 


T  ARYNX,  170 
li     Leg,  fractures  of,  365 
6bu1s,  383 
lower  end,  372 

by  eversion,  374 
by  invemon.  381 
oomniinuled,  372 
aeparadon  of  epipli  jsis,  373 
BUpramsIleolar,  373 
olmft.  368 
upper  end.  3B4 

epiphvMB,  367 
Hpine  of  tibia,  307 
tubercle  of  tibia,  367 
LongiiudinnI  fractures,  26 
Lung,  hemiuof,  180 

injured  in  fracture  of  clavicle,  I9Z 
in  fracture  of  ribs,  178 


MALAR  bone.  157 
Malgaigne's  hooks,  358 
Massace,  98 
Maxilla,  inferior,  161 

condyloid  process,  162,  163,  167 
coronoid  process,  162 
treatment,  164 
superior,  158 
Metacarpal  boneis  287 
Mctataml  bones.  386 
Mobility,  abnormal.  50 

return  of,  111 
MouldKl  splints,  89 
Multiple  fmcluree,  30 
Muscles,  atrophy  of,  76 
■   1  of.  68 

a  cnuac  of  fnwlure.  40 


NECEOSrs,  59 
Nerve  diseaw  a  cnnse  of  fracture,  1 
inclusion  in  callus,  74 
injury  of.  73 


OBLKiUE  fractures,  ij 
Olecranon,  253 
Osteomyelitis,  a  cause,  47 


ILIUM,  299 

1.     Immubilizntion  of  jninta,  101 
Incomplete  fraclureu.  23 
Inherited  tendency  to  fracture.  3N 
Intra  articular  fracture,  20 

repair  of,  60 
Intra-uierinc.  47 
Ischemic  CI 


PAKALYSI8,  a  result  of  fraclui 
ils  ctfect  ou  repair,  1 10 

I'alelta,  34S 
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Patella,  refraclure,  364 

symptoms,  3o2 

treatment,  355 

non-operative,  356 
operative,  359 
Pathological  fractures,  43 
Pelvis,  291 

coarse,  296 

diagnosis,  296 

double  vertical  fracture,  293 

lateral  portion  of  ring,  293 

pubic  portion  of  ring,  293 

separation  in  front  and  behind,  292 
of  all  three  joints,  292 
of  pubic  symphysis,  291 
of  sacro-iliac  symphysis,  292 
Periosteal  bridge,  36,  56 
Periosteum,  extent  of  injury,  65 

share  in  repair,  56 
Plane,  double  inclined,  96 
Plaster  of  Paris,  89,  91 
Pneumonia,  71 
Pott's  fracture  at  ankle,  374 
Prognosis,  general,  116 
Pseudarthrosis,  108 

causes,  109 

symptoms,  111 

treatment.  111 
Pubis,  301 


RADIUS,  ColWs  fracture,  273 
fractures  at  wrist  other  than  Ck)lles'8, 
282 
of  head  and  neck,  262 
of  shaft,  271 
styloid  process,  285 
Reduction,  78 
Repair,  55 

of  cartilage,  60 
opposing  influences,  109 
Retention,  83 
Ribs,  177 


SACRUM,  transverse  fracture,  297 
vertical  fracture,  294 
Sarcoma  after  fracture,  73 
Scaphoid,  286 
Scapula,  202 

acromion,  206 

body,  202 

coracoid  process,  207 

glenoid  cavity,  209 

inferior  angle,  204 

neck,  208 

spine,  205 

upper  angle,  205 
Secondary  fracture,  75 
Separation  of  epiphysis,  28 
Septicaemia,  69 
Skull,  119 

mechanism  and  pathology,  120 

pathological  and  reparative  processes, 
128 

symptoms  and  treatment,  129 


Skull,  symptoms,  circumscribed  of  vault, 
129 
fissured,  with  brain  injury,  132 
internal  table,  134 
perforating  of  base,  135 
rupture    of    middle    meningeal, 
134 

Smith's  anterior  splint,  88 

Spine,  138.     ( iSw  V  ertebr». ) 

Spiral  fractures,  26 

Splinters,  vitality  of,  26 

Spontaneous  fractures,  43 

Statistics,  general,  19 

Sternum,  172 

Stiflfhess  of  joints,  75 

Stocking  splint,  90 

Suppuration  after  fracture,  69 

Supramalleolar  fracture,  373 

Suspended  splints,  88 

Suture  of  bones,  97 

Symptoms,  49 

Syphilis,  a  cause,  45 


TETANUS,  71 
Thrombosis,  67,  76 
Tibia,  365.     {See  Leg.) 
Toes,  389 
Ti*achea,  171 
Traction  by  suspension,  95 

by  weight  and  pulley,  95 

continuous,  93 
Transverse  fractures,  25 
Treatment,  75 

ambulatory,  99 

by  amputation,  105 

of  compound  fractures,  102 

of    compound    articular     fractures, 
106 

of  gunshot  fractures,  104 

of  pseudarthrosis,  111 

of  vicious  union,  114 


ULNA,  coronoid  process,  260 
olecranon,  253 
shaft,  270 
styloid  process,  285 
Union,  deformed  or  faulty,  113 
delayed,  or  failure  of,  108 
fibrous,  62,  108 


V-SHAPED  fractures,  26 
T     Varieties,  22 

of  direction,  25 
of  seat,  28 
Vertebrjp,  138 

course  and  terminations,  148 
etiology,  142 
pathology,  139 
arches,  140 
bodies,  139 
cord,  142 
processes,  141 
symptoms,  143 
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nppar  end,  783 
FiiMMi^  dUocatioMof;  081 
diMi  philn^  889 


nnWwfpivphalwuwl,  687 
ofmUdlt  plwlaiuM,  SStt 
FoM,  dUocatioM  or,  788 


Foiearm,  araUoa  of,  430 

Fnetora  h  t  complloBtloa, 

during  Mdaouoa,  447 


QI«noid  fona,  fracture  of,  679 

HABITUAL  dUlocstions.  400,  4.'!5 
of  liip,  74;^ 
of  shoulder,  684 
treatment,  436 
Hip,  anatomy  of,  194 
(li»locatii>nR  of,  694 

ftccidenu  in  reduction,  742 
Bfl«r-trcatmeni,  74:t 
backward  difllocations,  704 

anterior  oblique,  7t4 
donul,  704 

patholog)',  70(i 
Hymptonis,  709 
everted  dortial,  711 
trentmeni,  715 
clfumilicHtion,  TOO 
ooi[i|ili['ntinn)i,  7:18 
coni[>ounil,  «9S 
conKenital,  4i'iti 
lUreolly  mivard,  731 
<l(>wnward  nnd  inward,  720 
nbliintnr,  T'a 
l)erinenl,  72."i 
on  tiiliemdily  of  iwhium,  73. 
fracluiv  during  rciiuctinn,  742 
of  acelubuliim,  7;l7 
of  fctnnr,  7:11),  740 
hntiitunl  diHincations,  743 
iIio-)H>ctineal,  720 


«ipnc»tTloi4ca.  731 

•apnpaiHc;  T-M 

apwaii  aodforwird  i  fapragiabie  i 


'  TLSD-PECnNEAL 
I    72S 

Indu-raUwr,  tnetian  br,  432 
IntneotflciA  dkkwBlion  of  hip,  73G 

.  Intennu  decMweaMut  of  knee,  753 
iMnoMao^  dulontMa  of  ■hoDldM',  547 
Intr^clrie  dlalocatkn  of  hip,  726 

JAW,  dialocadon  of  lower,  407 
backwud,  with  fraeinre,  4S7 
ooDgenit*!,  474 
forward,  468 
ODtward,  468 
pathological,  473 
upward,  467 

KNEE,  dislocalioDB  of,  749 
backward,  764 
by  roution,  760 
ooDgeuilal,  766 
forward,  751 

injoriea  of  nerves  in,  752 
iqjaries  of  veaaels  in,  405,  762 
lateral,  757 

inward,  759 
outward,  767 
spontaneous  and  pathological,  763 
internal  derangement,  763 
gemitanar  cartilages,  763 
Kocheron  reduction  of  hip,  717 
of  shoulder,  555 


1  ABRUMcarlilagin 

L     741 

Luialio  erecta,  663 


I,  detachment  nf, 


MANIPULATION,  reduction  by,  431 
at  hip,  715 
at  shoulder,  654 
UcBurney's  hook,  679 
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Median  nerve,  injury  of,  407 
Medio-carpal  dislocations,  671 

-tarsal  dislocations,  807 
Metacarpal  bones,  676 
Metacarpo-phalangeal    dislocations    of 
fingers,  687 
of  thumb,  681 
Metatarsal  bones,  dislocations  of,  810 
Metatarso- phalangeal  dislocations,  812 
Muscles  torn  during  reduction,  438 
Muscular  action,  a  cause  of  dislocation,  399 


OBTURATOR  dislocation,  720 
Occiput,  dislocation  of,  486 
(Edema,  persistent,  449 
Olecranon,  fracture  of,  603,  621 
Os  magnum,  dislocation  of,  674,  676 


PARALYSIS  after  dislocation  of  shoul- 
der, 583 
Paralytic  dislocations,  465 
of  hip,  747 
of  shoulder,  595 
Patella,  dislocations  of,  770 

complete  reversal,  779 
congenital.  780 
edgewise  or  vertical,  776,  778 
habitual  or  pathological,  781 
inward,  777 
outward,  773 
Pathological  dislocations,  462 
Pathology  of  old  dislocations,  413 

of  recent  dislocations,  402 
Pelvis,  dislocations  of,  69 1 
Pendel-methode,  at  shoulder,  551 
Perineal  dblocation,  725 
halanges  of  foot,  dislocations  of,  812 
distal,  689 
of  hand,  dislocations  of,  681 
middle,  688 
proximal,  681,  687 
Pisiform,  dislocations  of,  674 
Poutean  on   reduction    by   manipulation, 

430 
Prognosis,  423 


RADIO-CARPAL  dislocations,  660 
backward,  662 
congenital,  670 
forward,  664 
outward,  666 
pathological,  666 
spontaneous,  666 
•ulnar  joint,  lower,  65S 
backward,  658 
forward,  659 
Radius,  isolated  dislocations  of,  633 
backward,  634 
bv  elongation,  643 
forward,  639 
outward,  637 

pathological  and  congenital, 
655 


Radius,  isolated  dislocations  of,  with  frac- 
ture of  ulna,  647 
Recurrent  dislocations,  400 
Reduction,  425 

accidents  during,  437 

by  manipulation,  431 

consecutive,  425 


s 


neous,  425 


tponta 
Repair,  410 

Rheumatism,  dislocation  in,  464 
Ribs,  dislocations  of,  506 


SCAPHOID,  dislocations  of  carpal,  673 
tarsal,  809 
Schinzinger,  reduction  of  shoulder,  557 
Sciatic  nerve,  pressure  upon,  739 
Semilunar  bone,  dislocation  of,  673 

cartilages,  dislocation  of,  763 
Shoulder,  anatomy  of,  529 
dislocations  of,  529  to  596 
anterior,  539 

after-treatment,  558,  582 
intra-coracoid,  547 
subcoracoid,  539 
pathology,  542 
symptoms,  545 
treatment,  549 

accidents  during,  437 
by  manipulation,  554 
Kocher,  555 
Schinzinger,  557 
direct  reposition,  551 
heel  in  axilla,  553 
traction  downward,  551 
upward,  552 
with  leverage,  553 
classification,  534 
complications,  576 

fracture  of  acromion,  579 
of  coracoid,  579 
of  glenoid  fossa,  579 
of  neck,  577 
of  shaft,  579 
of  tuberosity,  577 
injury  of  nerves,  680 
of  vessels,  405,  439 
compound  dislocations,  586 
congenital  dislocations,  589 
downward  dislocations,  560 
luxatio  erecta,  563 
subglenoid,  560 
subtricipital,  564 
habitual  dislocations,  584 
injury  of  nerves  in,  407,  445,  580 

of  vessels  in,  405,  439 
old  dislocations,  treatment,  587 
arthrotomy,  588 
excision,  589 
fracture,  589 
osteotomy,  589 
subcutaneous  section  587 
paralytic  dislocations,  595 
pathological,  594 
posterior  dislocations,  565 
symptoms,  569 


INDEX  TO  dislocations: 


Sliotllder,  ^hlaetdooa,  poaterior  ti»atmeat,    Thumb,  dUlootioDs, proximal  ph&Iani. 
""  I  Thyroid  diBlocmion,  720 

Tibio-laraai  dislocation,  TSS 
Toe«,  dislocslion  of,  S12 
Trapetiuro,  dialocaiion  of,  878 
Trapezoid,  diHlocaCion  of,  675,  676 
Treatment,  -125 


prognodi,  68S 

relation  to  other  injarie^  634 

■imulbuMooi  of  both  ahouldcrs, 


Smith,  NathftD,  on  manipuiatjon, 
ejpinal  oolomn  (we  VartMiiBi),  47 
Hpontaneoiu  disloouiona,  463 


nnen), 
<tiBloesti( 


396 


tbotuof,  600 

Sabacromial  didocation  of  oUrlde,  524 

of  ibonlder,  H6 
SabartraRaloid  tUalocatkni^  703 
SnbcUvicalar  diilooation,  647 
Snbooraooid  dialooation  of  cUvicle,  52f> 

of  shoalder,  6S9 
Sube^oottdjrUr  diilocAtioa,  620 
Snbglencud  dialoostion,  660 
Snbaot^Kilar  arterj  ton,  441 
Snbipliiona  dbloaadon  of  hip,  731 

of  ahonldar,  666 
Subtridpital  dUocation,  6M 
gnppniatioii,  409,  448 
Bapik-aoromUl  dulocalion  of  claTicle,  520 
Sapraooraooid  dulocation  of  Bhonld^r,  571 
8npnwot7laid  dlaloeatioD  of  hip,  731 
SnpneplooDdjlar  diilooadon,  6!0 
Snpr^iilMO  dhlocaUon,  728 
Baa-ootjk^enne  disloca^n,  731 
SjrmptOBU,  419 
Sjmoope,  449 


TARSAL  bones,  dislocalJoii  of,  8 
Thumb,  dislocatioQE  of,  681 

disUl  phalanx,  680 


DLNA,  frsctare  w[(h  dielomiion  of  n 
diuB,  647 
i         isolated  dislocation  of,  6^ 
i  Ulnar  aerve,  injared,  407,  604,  618 
Unoiform,  dislocation  of,  674 


VEBTEBR  j:,  dinlocslions  of,  ilH 
atlas,  4S7 

cervical  vertebrte.  431 

clai«i(icatIon,  476 

dorsal  vertebrae,  4ilT 

etiology,  481 

lumbar  vcricbnp,  499 

occiput,  at 

patholop,  476 

prognosis,  4S4 

secondary  changes,  4S1 

avDiptoiDS,  482 

trtiHtment,  4S5 
Viscera,  injury  to,  409 
VoluQtarj  duifocations,  465 
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CLINICAL  MANUALS.    See  Seriett  of  Clinieal  Manualsy  page  13. 

CLOUSTON  (THOMAS  S.).  CLINICAL  LECTURES  ON  MENTAL  DIS- 
EASES. New  (6th)  edition.  Crown  8vo.,  of  736  pages  with  19  colored  plates.  Cloth, 
$4. 26,  net.     Just  Beady. 

9Sir  Folsom's  Abairaci  of  Laws  of  U.S.  on  Custody  of  Insane,  octavo,  $1.60,  is  sold  id 
conjunction  with  Ctouston  on  Mental  Diseases  for  $6.00,  net,  for  the  two  works. 

CLOWES    (FRANK).  AN  ELEMENTARY    TBEATISE    ON   PBACTICAl 

CHEMISTBY  AND  QUALITATIVE  INOBOANIC  ANALYSIS.    From  the 

fourth  English  edition.  In  one  handsome  12mo.  volume  of  387  pages,  with  66  engraT- 
ings.     Cloth,  ^2.50. 

COAKLEY  (CORNELIUS  O.).  THE  DIAGNOSIS  AND  TBEATMENT  OF 
DISEASES  OF  THE  NOSE,  THBOAT  NASOPHABYNX  AND  TBACHEA. 
In  one  12mo.  volume  of  about  475  pages,  fully  illustrated.     Preparing. 

COATS  (JOSEPH).  A  TBEATISE  ON  PATHOLOGY.  In  one  volume  of  829 
pages,  with  339  engravings.     Cloth,  $6.50 ;  leather,  $6.50. 

COLEMAN  (ALFRED).  A  MANUAL  OF  DENTAL  SUBGEBY  AND  PATH- 
OLOGY. With  Notes  and  Additions  to  adapt  it  to  American  Practice.  By  Thos.  C. 
Stellwaoen,  M.A.,  M.D.,  D.D.S.  In  one  handsome  octavo  volume  of  412  page^  with 
331  engravings.     Cloth,  $3.25. 

CONDIE  (D.  FRANCIS).  A  PBACTICAL  TBEATISE  ON  THE  DISEASES 
OF  CHILDBEN.  Sixth  edition,  revised  and  enlarged.  In  one  large  8vo.  volume  of 
719  pages.     Cloth,  $5.25 ;  leather,  $6.25. 

CORNIL  (V.).  SYPHILIS:  ITS  MO  BE  ID  ANATOMY,  DIAGNOSIS  AND 
TBEA  TMENT.  Translated,  with  Notes  and  Additions,  by  J.  Henry  C.  Simes,  M.P., 
and  J.  William  White,  M.D.  In  one  8vo.  volume  of  461  pages,  with  84  illustrations. 
Cloth,  $3.75. 

CROOK  (JAMES  K.).  MINEBAL  WATERS  OF  UNITED  STATES.  Octavo, 
574  pages.     Ja»i  ready.     Cloth,  $:i.50,  net. 

CULBRETH  iDAVID  M.  R.).    MATEBIA  MEDICA  AND  PHABMACOL007. 

In  one  handsome  octavo  volume  of  812  pages,  with  445  engravings.     Cloth,  $4.75. 

CULVER  (E.  M.)  AND  HAYDEN  (J.  R.).  MANUAL  OF  VENEBEAL  DIS- 
EASES.    In  one  l'2rao.  volume  of  289  pages,  with  33  engravings.     Cloth,  $1.75. 
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OUSHNY'S   (ARTHUR  R.)    PHARMACOLOGY.     Octovo  of  676  pagee,  amply 
illustrated.     Just  ready.    Cloth,  $3.75,  net 

DALTON  (JOHN  0.).    A  TREATISE  ON  HUMAN  PHYSIOLOGY.    Seventh 
edition,  thoroughly  revised.  Octavo  of  722  pages, with  252  engravings.  Cloth,  |5;  leather,$6. 

DOCTRINES  OF  THE  CIRCULATION  OF  THE  BLOOD.    In  one  hand- 


some 12mo.  volume  of  293  pages.    Cloth,  $2. 

DAVENPORT  (F.  H.).  DISEASES  OF  WOMEN.  A  Manual  of  Gynecology. 
For  the  use  of  Students  and  Oeneral  Practitioners.  New  (3d)  edition.  In  one  hancl- 
some  12mo.  volume,  387  pages  and  150  engravings.    Cloth,  $1.75,  net.    Just  Ready. 

DAVIS  (F.H.).  LECTURES  ON  CLINICAL  MEDICINE.  Second  edition.  In 
one  12mo.  volume  of  287  pages.    Cloth,  $1.75. 

DAVIS  (EDWARD  P.).  A  TREATISE  ON  OBSTETRICS.  For  Students  and 
Practitioners.  In  one  very  handsome  octavo  volume  of  546  pages,  with  217  engravings, 
and  30  fiill-page  plates  in  colors  and  monochrome.    Cloth,  $5 ;  leather,  $6. 

DE  LA  BEOHE'S  GEOLOGICAL  OBSERVER.  In  one  large  octavo  volume  of  700 
pages,  with  300  engravings.    Cloth,  $4. 

DENNIS  (FREDERIC  S.)  AND  BILLINGS  (JOHN  S.).  A  SYSTEM  OF 
SURGERY,  in  Contributions  by  American  Authors.  In  four  very  handsome  octavo 
volumes,  containing  3652  pages,  with  1585  engravings,  and  45  full-page  plates  in  colors 
and  monochrome.  Complete  work  just  ready.  Per  volume,  cloth,  $6 ;  leather,  $7 ;  hidf 
Morocco,  gilt  back  and  top,  $8.50.    For  sale  by  subscription  only.     Full  prospectus  free. 

DEROUM  (FRANCIS  X.).  Editor.  A  TEXT-BOOK  ON  NERVOUS  DIS- 
EASES. By  American  Authors.  In  one  handsome  octavo  volume  of  1054  pages,  with 
341  engravings  and  7  colored  plates.    Cloth,  $6 ;  leather,  $7,  ne^ 

DE  SCHWEINITZ  (GEORGE  E.).  THE  TOXIC  AMBLYOPIAS;  THEIR 
CLASSIFICATION,  HISTORY,  SYMPTOMS,  PATHOLOGY  AND  TREAT- 
MENT. Very  handsome  octavo,  240  pages,  46  engravings,  and  9  full-page  plates  in 
colors.    Limited  edition,  de  luxe  binding,  $4,  net. 

DRAPER  (JOHN  C).  MEDICAL  PHYSICS.  A  Text-book  for  Students  and  Prac- 
titioners of  Medicine.    Octavo  of  734  pages,  with  376  engravings.    Cloth,  $4. 

DROTTT  (ROBERT).  THE  PRINCIPLES  AND  PRACTICE  OF  MODERN 
SURGERY.  A  new  American,  from  the  twelfth  London  edition,  edited  by  Stanley 
Boyd,  F.R.C.S.    Large  octavo,  965  pages,  with  373  engravings.    Cloth,  $4 ;  leather,  $5. 

DUANE  (ALEXANDER).  THE  STUDENTS  DICTION AR  Y  OF  MEDICINE 
AND  THE  ALLIED  SCIENCES.  Comprising  the  Pronunciation,  Derivation  and 
Full  Explanation  of  Medical  Terms.  Together  with  much  Collateral  Descriptive  Matter, 
Numerous  Tables,  etc.  New  edition.  With  Appendix.  Square  octavo  volume  of  690  pages. 
Cloth,  $3 ;  half  leather,  $3.25 ;  full  sheep,  $3.75.    Thumb-letter  Index,  50  cents  extra. 

DUDLEY  (E.  C).  A  TREATISE  ON  THE  PRINCIPLES  AND  PRACIICE 
OF  GYNECOLOGY.  For  Students  and  Practitioners.  In  one  very  handsome  octavo 
volume*  of  652  pages,  with  422  engravings,  of  which  47  are  colored,  and  2  full  page 
plates  in  colors  and  monochrome.     Cloth,  $5.00,  net;  leather,  $6.00,  net. 

DUNCAN  (J.  MATTHEWS).  CLINICAL  LECTURES  ON  THE  DISEASES 
OF  WOMEN.  Delivered  in  St.  Bartholomew's  Hospital.  In  one  octavo  volume  of 
175  pages.    Cloth,  $1.50. 

DUNGLISON  (ROSLEY).  A  DICTIONARY  OF  MEDICAL  SCIENCE.  Con- 
taining a  full  Explanation  of  the  Various  Subjects  and  Terms  of  Anatomy,  Physiology, 
Medical  Chemistry,  Pharmacv,  Pharmacology,  Therapeutics,  Medicine,  Hygiene,  Dietetics. 
Pathology,  Surgery,  Ophthalmology,  Otology,  Larvngology,  Dermatology,  Gynecology, 
Obstetrics,  Pediatrics,  Medical  Jurisprudence,  Dentistry,  etc.,  etc.  Bv  Robley  Dunqu- 
80N,  M.D.,  LL.D.,  late  Professor  of  Institutes  of  Medicine  in  the  Jenerson  Medical  Col- 
le^^  of  Philadelphia.  Edited  by  Richard  J.  Dxtnguson,  A.M.,  M.D.  Twenty-first 
edition,  thoroughly  revised  and  greatly  enlarged  and  improved,  with  the  Pronunciation, 
Accentuation  and  Derivation  of  the  Terms.  With  Appendix.  Imperial  octavo  of  1225 
pages.    Cloth,  $7 ;  leather,  $8.    Thumb-letter  Index,  75  cents  extra. 

DUNHAM  (EDWARD  K.).  MORBID  AND  NORMAL  HISTOLOGY.  Octavo, 
450  pages,  with  360  illustrations.     Cloth,  $3.25,  net.    Just  Ready. 
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EDES  (BOBEBT  T.).  TEXT-BOOK  OF  THERAPEUTICS  AND  MATERIA 
MEDIC  A,    In  one  8vo.  volume  of  544  pages.     Cloth,  $3.50;  leather,  $4.50. 

EDIS  (ABTHIJB  W.).  DISEASES  OF  WOMEN.  A  Manual  for  Students  and 
Practitioners.  In  one  handsome  8vo.  volume  of  576  pages,  with  148  engravingk 
Cloth,  $3;  leather,  $4. 

EGBEBT  (SENECA).  HYGIENE  AND  SANITATION  In  one  12mo.  volume  of 
359  pages,  with  63  illustrations.     Just  ready.     Cloth,  $2.25,  neL 

ELLIS  (GEOBGE  VINEB).     DEMONSTRATIONS  IN  ANATOMY.     Being  a 

ofth< 


Guide  to  the  Knowledge  of  the  Human  Body  by  Dissection.    From  the  eighth  and 
English  edition.    Octavo,  716  pages,  with  249  engravings.    Cloth,  $4.25;  leather,  $5.25. 

EMMET  (THOMAS  ADDIS).  THE  PRINCIPLES  AND  PRACTICE  OF 
O  YNJECOL  OOY.  For  the  use  of  Students  and  Practitionen.  Third  edition,  enlarged 
and  revised.    8vo.  of  880  pages,  with  150  original  engravings.    Cloth,  $5 ;  leather,  $6. 

EBIOHSEN  (JOHN  E.).    THE  SCIENCE  AND  ART  OF  SURGERY.    A  new 

American  from  the  eighth  enlarged  and  revised  London  edition.     In  two  large  octavo 
volumes  containing  2316  pages,  with  984  engravings.     Cloth,  $9 ;  leather,  $11. 

E8SIG  (OHABLES  J.).  PROSTHETIC  DENTISTRY.  See  American  TaUoob 
of  Dentistry f  page  2. 

FABQUHABSON  (BOBEBT).  A  GUIDE  TO  THERAPEUTICS.  Fourth 
American  from  fourth  English  edition,  revised  by  Frank  Woodbubt,  M.D.  In  one 
12mo.  volume  of  581  pages.    Cloth,  $2.50. 

TJELD  (GEOBGE  P.).  A  MANUAL  OF  DISEASES  OF  THE  EAR.  Fourth 
edition.    Octavo,  391  pages,  with  73  engravings  and  21  colored  plates.    Cloth,  $3.75. 

FLINT  (AUSTIN).  A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE 
OF  MEDICINE.  New  (7th)  edition,  thoroughlv  revised  by  Frederick  P.  Henry, 
M.D.    In  one  large  8vo.  volume  of  1143  pages,  with  engravings.     Cloth,  $5 ;  leather,  $6. 

A  MANUAL  OF  AUSCULTATION  AND  PERCUSSION;  of  the  Physi- 
cal Diagnosis  of  Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism.  Yltih 
edition,  revised  by  James  C.  Wilson,  M.D.  In  one  handsome  12mo.  volume  of  274 
pages,  with  12  enj^ravings. 

A    PRACTICAL    TREATISE   ON   THE  DIAGNOSIS  AND    TREAT- 


MENT OF  DISEASES  OF   THE   HEART.    Second  edition,  enlarged.     In  one 
octavo  volume  of  550  pages.     Cloth,  $4. 

A   PRACTICAL    TREATISE  ON  THE  PHYSICAL  EXPLORATION 


OF  THE  CHEST,  AND  THE  DIAGNOSIS  OF  DISEASES  AFFECTING 
THE  RESPIRA  TOR  Y  ORGANS.  Second  and  revised  edition.  In  one  octavo  vol- 
ume of  691  pages.     Cloth,  $4.50. 

MEDICAL  ESSA  YS.     In  one  12mo.  volume  of  210  pages.     Cloth,  $1.38. 

ON  PHTHISIS:  ITS  MORBID  ANATOMY,  ETIOLOG  F,  ETC.    A  Series 


of  CUnical  Lectures.     In  one  8vo.  volume  of  442  pages.     Cloth,  $3.50. 

FOLSOM  (C.  P.).  AN  ABSTRACT  OF  STATUTES  OF  U  S.  ON  CUSTODY 
OF  THE  INSANE.  In  one  8vo.  volume  of  108  pages.  Cloth,  $1.50.  With  OouMon 
on  Mental  Diseases  (see  page  4),  at  ^5.00,  net,  for  the  two  works, 

FORMULARY,  THE  NATIONAL.     See  StiUe,  MaMi  &  CasparVs  National  Dispentor 

tory,  pa^e  14. 

FORMULARY,  POCKET.     See  page  1. 

FOSTER  (MICHAEL).  A  TEXT-BOOK  OF  PHYSIOLOGY.  New  (6th)  and 
revised  American  from  the  sixth  English  edition.  In  one  large  octavo  volume  of  923 
pages,  with  257  illustrations.     Cloth,  $4.50;  leather,  $5.50. 

FOTHERGILL  (J.  MILNER^.  THE  PRACTITIONERS  HAND-BOOK  OF 
TREATMENT.     Third   edition.      In   one   handsome  octavo   volume   of    664  pag». 

Cloth,  $3.75  ;  leather,  $4.75. 

FOWNES  (aEORQE).  A  MANUAL  OF  ELEMENTARY  CHEMISTRY  (IN 
ORGANIC  AND  ORGANIC).  Twelfth  edition.  Embodying  Watts'  Physical  md 
Inorqanic  Chemistry.  In  one  roval  12mo.  volume  of  1061  pages,  with  168  engravings, and 
1  colored  plate.     Cloth,  $2.75 ;  'leather,  $3.25. 
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FRAKKLAND  (E.)  AND  JAPP  (F.  R.).  INORGANIC  CHEMISTRY.  In  one 
handsome  octavo  volume  of  677  pages,  with  51  engravings  and  2  plates.  Cloth,  $3.75 ; 
leather,  H75. 

FULLER  (EUGENE).  DISORDERS  OF  THE  SEXUAL  ORGANS  IN  THE 
MALE,  In  one  very  handsome  octavo  volume  of  238  pages,  with  25  engravings  and 
8  full-page  plates.    Cloth,  $2. 

FULLER  (HENRY).  ON  DISEASES  OF  THE  LUNGS  AND  AIR-PASSAGES. 
Their  Patnology,  Physical  Diagnosis,  Symptoms  and  Treatment.  From  second  English 
edition.     In  one  Svo.  volume  of  475  pages.    Cloth,  |3.50. 

QANT  (FREDERICK  JAMES).  THE  STUDENT'S  SURGERY.  A  Multum  in 
Parvo.    In  one  square  octavo  volume  of  845  pages,  with  159  engravings.    Cloth,  $3.75. 

QERRISH  (FREDERIC  H.).  A  TEXT-BOOK  OF  ANATOMY.  By  American 
Authors.  Edited  by  Frederic  H.  Gerrish,  M.D.  In  one  imp.  octavo  volume  of  915 
pages,  with  950  illustrations  in  black  an<^  colors.  Just  ready.  Cloth,  $6.50;  flexible 
water-proo^  $7  ;  sheep,  $7.50,  net. 

aiBBES  (HENEAOE).  PRACTICAL  PATHOLOGY  AND  MORBID  HIS- 
TO  LOG  r .  Octavo  of  314  pages,  with  60  illustrations,  mostly  photographic.  Cloth,  $2.75. 

aiBNEY  (V.  P.).  ORTHOPEDIC  SURGERY.  For  the  use  of  Practitioners  and 
Students.     In  one  Svo.  volume  profusely  illustrated.    Preparing. 

GOULD  (A.  PEARCE).  SURGICAL  DIAGNOSIS.  In  one  12mo.  volume  of  589 
pages.    Cloth,  $2.    See  Students^  Series  of  ManualSy  page  14. 

GRAY  (HENRY).  ANATOMY,  DESCRIPTIVE  AND  SURGICAL.  New 
American  edition  of  1897,  thoroughly  revised.  In  one  imperial  octavo  volume  of  1239 
pages,  with  772  large  and  elaborate  engravings.  Price  with  illustrations  in  colors,  cloth, 
$7 ;  leather,  $8.     Price,  with  illustrations  in  black,  cloth,  $6 ;  leather,  $7. 

GRAY  (LANDON  CARTER).  A  TREATISE  ON  NERVOUS  AND  MENTAL 
DISEASES.  For  Students  and  Practitioners  of  Medicine.  Second  edition.  In  one 
handsome  octavo  volume  of  728  pages,  with  172  engravings  and  3  colored  plates.  Cloth, 
$4.75;  leather,  $5  75. 

GREEN  (T.  HENRY).  AN  INTRODUCTION  TO  PATHOLOGY  AND  MOR- 
BID ANATOMY.  New  (8th)  American  from  eighth  and  revised  English  edition. 
Oct  595  pages,  with  215  engravings  and  a  colored  plate.     Cloth,  $2.50,  net.     Just  Ready. 

GREENE  (WILLIAM  H.).  A  MANUAL  OF  MEDICAL  CHEMISTRY.  Fop 
the  Use  of  Students.  Based  upon  Bowman's  Medical  Chemistry.  In  one  12mo.  volume 
of  310  pages,  with  74  illustrations.     Cloth,  $1.75. 

GROSS  (SAMUEL  D.).  A  PRACTICAL  TREATISE  ON  THE  DISEASES, 
INJURIES  AND  MALFORMATIONS  OF  THE  URINARY  BLADDER, 
THE  PROSTATE  GLAND  AND  THE  URETHRA.  Third  ediUon,  revised  by 
Samuel  W.  Gross,  M.D.     Octavo  of  574  pages,  with  170  iilustiations.     Cloth,  $4.50. 

HABERSHON  (S.  0.).  ON  THE  DISEASES  OF  THE  ABDOMEN,  comprising 
those  of  the  Stomach,  (Esophagus,  Ceecum,  Intestines  and  Peritoneum.  Second  Amer- 
ican from  the  third  English  edition.  In  one  octavo  volume  of  554  pages,  with  11  engrav- 
ings.    Cloth,  $3.50. 

TTAT.T.  (WINFIELD  S.).  TEXT-BOOK  OF  PHYSIOLOGY.  Octavo,  about  500 
pages,  amply  illustrated.     In  press. 

HAMILTON  ( ALLAN  McLANE ) .  NER  VO  US  DISEASES,  THEIR  DESCRIP- 
TION AND  TREATMENT.  Second  and  revised  edition.  In  one  octavo  volume  of 
598  pages,  with  72  en^avin^.     Cloth,  $4. 

HAMILTON  (FRANK  H.).    A  PRACTICAL  TREATISE  ON  FRACTURES 
AND   DISLOCATIONS.     Eighth  edition,  revised  and  edited  bj  Stephen  Smith, 
A.M.,  M.D.     In  one  handsome  octavo  volume  of   832  pages,  with  507  engravings, 
aoth,  $5.50;  leather.  $6.50. 

HARDAWAY  (W.  A.).  MANUAL  OF  SKIN  DISEASES.  New  (2d)  edition. 
In  one  12mo.  volume,  560  pages  with  40  illustrations  and  2  colored  platfs.  Cloth, 
$2.25,  net.     Just  Ready. 

HARE  (HOB ART  AMORY).  A  TEXT-BOOK  OF  PRACTICAL  THERA- 
PEUTICSf  with  Special  Reference  to  the  Application  of  Remedial  Measures  to  Disease 
and  their  Employment  upon  a  Rational  Basis.  With  articles  on  various  subjects  by  well- 
known  specialists.  New  (7th)  and  revised  edition.  In  one  octavo  volume  of  775  pages. 
Cloth,  $3.75,  net;  leather,  $4.50,  net. 
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HABE  ( HOB ABT  AMOBY ) .  PBA  CTICAL  DIA  GNOSIS.  The  Use  of  Symptoim 
in  the  Diagnoeh)  of  Dbease.  New  (4th)  edition,  revised  and  enlarged.  In  one  octavo 
volume  of  623  pages,  with  205  engravings,  and  14  full-page  plates.  Cloth,  $5,  nd. 
Just  Ready, 

HABE  (HOBABT  AMOBY),  Editor.  A  SYSTEM  OF  PRACTICAL  THEBA- 
PEUtICS,  By  American  and  Foreign  Authors.  In  a  series  of  contributions  bv  emi- 
nent practitioners.  In  four  large  octavo  volumes  comprising  4600  pages,  witn  476 
engravings.  Vol.  IV.,  now  ready.  Regular  price.  Vol.  IV.,  cloth,  $6 ;  leather,  $7  ;  half 
Russia,  $8.  Price  Vol.  IV.  to  former  or  new 'subscribers  to  complete  work,  doth,  $5 
leather,  $6 ;  half  Russia,  $7.  Complete  work,  cloth,  $20 :  leather,  |24 ;  half  RnaBia,  $^ 
For  mle  by  nibacription  only.    Full  prospectus  free  on  application  to  the  Publishera. 

HABE  (HOBABT  AMOBY).  ON  THE  MEDICAL  COMPLICATIONS  AND 
SEQUELS  OF  TYPHOID  FEVER  Octavo,  276  pages,  21  engravings,  and  2  foil- 
page  plates.     Just  ready.     Cloth,  $2.40,  net, 

HABTSHOBNE  (HENBY).  ESSENTIALS  OF  THE  PRINCIPLES  AND 
PRACTICE  OF  MEDICINE,  Fifth  edition.  In  one  12mo.  volume,  669  pages, 
with  144  engravings.     Cloth,  $2. 75 ;  half  bound,  $3. 

A   HANDBOOK  OF  ANATOMY  AND  PHYSIOLOGY.    In  one  12mo. 

volume  of  310  pages,  with  220  engravings.     Cloth,  $1.75. 

A  CONSPECTUS  OF  THE  MEDICAL  SCIENCES.    Comprising  Manuals 


of  Anatomy,  Physiology,  Chemistry,  Materia  Medica,  Practice  of  Medicine,  Surger^r  and 
Obstetrics.  Second  edition.  In  one  royal  12mo.  volume  of  1028  pages,  with  477  illus- 
trations.    Cloth,  $4.25;  leather,  $5. 

HAYDEN  (JAMES  B.).  A  MANUAL  OF  VENEREAL  DISEASES.  New  (2d) 
edition.  In  one  12mo.  volume  of  304  pages,  with  54  engravings.  Jttst  ready.  Cloth, 
$1.50,  net. 

HAYEM  (OEOBOES)  AND  HABE  (H.  A.).  PHYSICAL  AND  NATURAL 
THERAPEUTICS.    The  Remedial  Use  of  Heat,  Electricity,  Modifications  of  Atmos- 

fheric  Pressure,  Climates  and  Mineral  Waters.     Edited  by  Prof.  H.  A.  Har£,  M.D. 
n  one  octavo  volume  of  414  pages,  with  113  engraving.     Cloth,  $3. 

HERMAN  (O.  EBNEST).  FIRST  LINES  IN  MIDWIFERY,  12mo.,  198  pagw 
with  80  engravings.     Cloth,  $1.25.     See  Student}^  Series  of  Manuals,  page  14. 

HERMANN  ( L. ) .  EXPERIMENTA  L  PHA RMA  COL  OGY.  A  Handbook  of  the 
Methods  for  Determining  the  Physiological  Actions  of  Drugs.  Translated  by  Robert 
Meade  Smith,  M.D.     In  one  12mo.  vol.  of  199  pages,  with  32  engravings.     Cloth,  $1.50. 

HERRICK  (JAMES  B.).  A  HANDBOOK  OF  DIAGNOSIS.  In  one  handsome 
12mo.   volume  of  429  pages,  with  80  engravings  and  2  colored  plates.     Cloth,  $2.50. 

HILL  (BERKELEY).    SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

In  one  8vo.  volume  of  479  pages.     Cloth,  $3.25. 

HILLIER  (THOMAS).  A  HANDBOOK  OF  SKIN  DISEASES.  Second  ediUon. 
In  one  royal  Time,  volume  of  353  pages,  with  two  plates.     Cloth,  $2.25. 

HIRST  (BARTON  C.)  AND  PIERSOL  (OEOROE  A.).  HUMAN  MONSTROS- 
ITIES. Magnificent  folio,  containing  220  pages  of  text  and  illustrated  with  123  engrav- 
ings and  39  large  photographic  plates  from  nature.  In  four  parts,  price  each,  $5.  Limited 
edition.     For  sale  by  subscription  only. 

HOBLYN  (RICHARD  D.).  A  DICTIONARY  OF  THE  TERMS  USED  IN 
MEDICINE  AND  THE  COLLATERAL  SCIENCES.  In  one  12mo.  volume  of 
520  double-columned  pages.     Cloth,  $1.50;  leather,  $2. 

HODQE  ( HUGH  L.).  ON  DISEASES  PECULIAR  TO  WOMEN,  INCL  UDING 
DISPLACEMENTS  OF  THE  UTERUS.  Second  and  revised  edition.  In  one 
8vo.  volume  of  519  pages,  with  illustrations.     Cloth,  $4.50. 

HOFFMANN  (FREDERICK)  AND  POWER  (FREDERICK  B.).  A  MANUAL 
OF  CHEMICAL  ANAL  YSIS,  as  Applied  to  the  Examination  of  Medicinal  Chemicals 
and  their  Preparations.  Third  edition,  entirely  rewritten  and  much  enlarged.  In  one 
handsome  octavo  volume  of  621  pages,  with  179  engravings.     Cloth,  $4.25. 

HOLMES  (TIMOTHY).  A  TREATISE  ON  SURGERY.  Its  Principles  and 
Practice.  A  new  American  from  the  fifth  English  edition.  Edited  by  T.  Pickering 
Pick,  F.R.C.S.  In  one  handsome  octavo  volume  of  1008  pages,  with  428  engravings. 
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HOLMES  (TIMOTHY).  A  SYSTEM  OF  SURGERY,  With  notes  and  additions 
by  various  American  authors.  Edited  by  John  H.  Packabd,  M.D.  In  three  very 
handsome  8vo.  volumes  containing  3137  double-columned  pages,  with  979  engraving  and 
13  lithographic  plates.  Per  volume,  cloth,  |6 ;  leather,  $7 ;  half  Russia*  $7.50.  tor  mU 
by  svbaenption  only, 

HOBNEB  (WILLIAM  £.).  SPECIAL  ANATOMY  AND  HISTOLOGY,  Eighth 
edition^  revised  and  modified.  In  two  large  8vo.  volumes  of  1007  pages,  containing  320 
engravings.     Cloth,  $6. 

HUDSON  (A.).  LECTURES  ON  THE  STUDY  OF  FEVER,  In  one  octavo 
volume  of  308  pages.     Cloth,  $2.50. 

HUTCHISON  (ROBERT)  AND  RAINY  (HARRY).  CLINICAL  METHODS 
An  Introduction  to  the  Practical  Study  of  Medicine.  In  one  12mo.  volume  of  562  pages, 
with  137  engravings  and  8  colored  plates,    Cloth,  $3.00.    JuBt  ready. 

HUTCHINSON  (JONATHAN).  SYPHILIS.  12mo.,  542  pages,  with  8  chromo- 
lithographic  plates.     Cloth,  $2.25.     See  Serin  of  Clinical  Manuals,  page  13. 

HYDE  (JAMES  NEVINS).  A  PRACTICAL  TREATISE  ON  DISEASES  OF 
THE  SKIN,  New  (4th)  edition,  thoroughly  revised.  Octavo,  815  pages,  with  110 
oigravings  and  12  full-page  plates,  4  of  which  are  colored.     Cloth,  $5.25;  leather,  $6.25. 

JACKSON  ( GEORGE  THOMAS) .  THE  READ  Y-REFERENCE  HANDB 0 OK 
OF  DISEASES  OF  THE  SKIN,  New  (3d)  edition.  12mo.  volume  of  637  pages, 
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JAMIESON  (W.  ALLAN).  DISEASES  OF  THE  SKIN,  Third  edition.  Octavo, 
656  pages,  with  1  engraving  and  9  double-page  chromo-lithographic  plates.     Cloth,  $6. 

JBWETT  (CHARLES).  ESSENTIALS  OF  OBSTETRICS.  In  one  12mo.  volume 
of  356  pages,  with  80  engravings  and  3  colored  plates.     Cloth,  $2.25.     Just  ready, 

THE  PRACTICE  OF  OBSTETRICS.   By  American  Authors.    One  large  octavo 

volume  of  763  pages,  with  441  engravings  in  black  and  colors,  and  22  full-page  colored 
plates.     JuU  ready.     Cloth,  $5.00,  net ;  Leather,  $6.00,  neL 

JONES  (C.  HANDFIELD).  CLINICAL  OBSERVATIONS  ON  FUNCTIONAL 
NER  VO  US  DISORDERS,  Second  American  edition.  In  one  octavo  volume  of  340 
pages.     Cloth,  $3.25. 

JULER  (HENRY).  A  HANDBOOK  OF  OPHTHALMIC  SCIENCE  AND 
PRACTICE.  Second  edition.  In  one  octavo  volume  of  549  pages,  with  201  engrav- 
ings, 17  chromo-lithographic  plates,  test-types  of  Jaeger  and  Snellen,  and  Holmgren's 
Coloi^Blindness  Test.     Cloth,  $5.50;  leather,  $6.50. 

KIRK  (EDWARD  C).  OPERATIVE  DENTISTRY,  See  American  lacl-books  of 
Dentistry,  page  2. 

KING  (A.  F.  A.).  A  MANUAL  OF  OBSTETRICS.  Seventh  edition.  In  one  12mo. 
volume  of  573  pages,  with  223  illustrations.     Cloth,  $2.50. 

KLEIN  (E.).  ELEMENTS  OF  HISTOLOGY.  New  (5th)  edition.  In  one  pocket- 
size  12mo.  volume  of  506  pages,  with  296  engravings.  Cloth,  $2.00,  net.  Jtist  Ready. 
See  Student^  Series  of  Manuals,  page  14. 

LANDIS  rHENRY  G.).  THE  MANAGEMENT  OF  LABOR.  In  one  handsome 
12mo.  volume  of  329  pages,  with  28  illustrations.     Cloth,  $1.75. 

LA  ROCHE  (R.).  YELLOW  FEVER,  In  two  8vo.  volumes  of  1468  pages. 
Cloth,  $7. 

PNEUMONIA,    In  one  8vo.  volume  of  490  pages.     Cloth,  $3. 

LAURENCE  (J.  Z.)  AND  MOON  (ROBERT  C).  A  HANDY-BOOK  OF 
OPHTHALMIC  SURGERY,  Second  edition.  In  one  octavo  volume  of  227  pages, 
with  66  engravings.     Cloth,  $2.75. 
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A  HISTORY  OF  A  URICULAR  CONFESSION  AND  INDULGENCES 
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PM/ad0/phia,  706,  708  and  710  Sanwm  St.-^New  York,  111  Fifth  M^Mue. 


10  LEM    BROTHERS    A    CO.*  S    PUBLICMTIOHS. 


LEA  (HENRY  0.).    FORMULARY  OF  THE  PAPAL  PENITENTIARY.    In 
one  octavo  volume  of  221  pages,  with  frontispiece.     Cloth,  12.50. 

STUDIES  IN  CHURCH  HISTORY,     The  Bise  of  the  Temporal  Power- 


Benefit  of  Clergy — Excommunication.     New  edition.     In  one  handsome  12mo.  yolome 
of  605  pages.     Cloth,  $2.50. 

SUPERSTITION  AND  FORCE;  ESSAYS  ON  THE  WAQER  OF  LAW, 


THE  WAQER  OF  BATTLE,  THE  ORDEAL  AND  TORTURE.  Fourth 
edition,  thoroughly  revised.  In  one  handsome  royal  12mo.  volume  of  629  pagn. 
Cloth,  12.75. 
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CHRISTIAN  CHURCH.    Second  edition.    In  one  handsome  octavo  volume  of  685 
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LYONS  (ROBERT  D.).  A  TREATISE  ON  FEVER.  In  one  octavo  volume  of  362 
pages.     Cloth,  $2.25. 
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MARSH  (HOWARD).  DISEASES  OF  THE  JOINTS.  In  one  12mo.  volume  of 
468  pages,  with  64  engravings  and  a  colored  plate.  Cloth,  $2.  See  Series  of  CUrdcai 
Manmila,  page  13. 

MARTIN  (EDWARD.)  SURGICAL  DIAGNOSIS.  One  12mo.  volume  of  400 
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Students  and  Practitioners.     Second  edition,  revised  by  L.  S.  Rau,  M.D.     In  one  12ino. 
volume  of  360  pages,  with  31  engravings.     Cloth,  $1.75. 

MEDICAL  NEWS  POCKET  FORMULARY.    See  page  1. 

MITCHELL  (JOHN  K.).  REMOTE  CONSEQUENCES  OF  INJURIES  OF 
NERVES  AND  THEIR  TREATMENT.  In  one  handsome  12mo.  volume  of  239 
pages,  with  12  illustrations.     Cloth  |51.75. 

MITCHELL  (S.  WEIR).  CLINICAL  LESSONS  ON  NERVOUS  DISEASES. 
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MOBBIS  (MALCOLM).  DISEASES  OF  THE  SKIN,  New  (2d)  edition.  In  one 
12mo.  volume  of  601  pages,  with  10  chromo-lithographic  plates  and  26  engravings. 
Juat  ready.     Cloth,  $3.25,  net, 

MULLEB  (J.).  PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY.  In  one 
large  8vo.  volume  of  623  pages,  with  538  engravings.     Cloth,  $4.50. 

MUSSEB  (JOHN  H.).  A  PRACTICAL  TREATISE  ON  MEDICAL  DIAG- 
NOSIS, for  Students  and  Physicians.  New  (2d)  edition.  In  one  octavo  volume  of 
931  pages,  illustrated  with  177  engravings  and  11  full-page  colored  plates.  Cloth,  $5 ; 
leather,  $6. 

NATIONAL  DISPENSATOBT.    See  StJle,  Maiteh  &  Catpan,  page  14. 

NATIONAL  FOBMULABT.  See  StilU,  MoMch  &  Oaspan^a  NatioruU  Dispenwimy^ 
page  14. 

NATIONAL  MEDICAL  DICTI0NAB7.    See  BiUings,  page  3. 

NETTLESHIP  (E.).  DISEASES  OF  THE  EYE,  New  (5th)  American  from  sixth 
English  edition.  Thoroughly  revised.  In  one  12mo.  volume  of  521  pages,  with  161 
engravings,  2  colored  plates,  test-types,  formuUe  and  color-blindness  test  Cloth,  $2.25. 
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NOBBIS  (WM.  F.)  AND  OLIVEB  (CHAS.  A.).  TEXT-BOOK  OF  OPHTHAL- 
MOLOGY, In  one  octavo  volume  of  641  pages,  with -357  engravings  and  5  colored 
plates.     Cloth,  $5 ;  leather, 


OWEN  (EDMUND).    SURGICAL  DISEASES  OF  CHILDREN,    In  one  12mo. 
volume  of  525  pages,  with  85  engravings  and  4  colored  plates.     Cloth,  $2.     See  Series  of 
Clinical  Manuals,  page  13. 

PABK  (BOSWELL),  Editor.  A  TREA  TISE  ONSURGER F,  by  American  Authors. 
For  Students  and  Practitioners  of  Surgery  and  Medicine.  In  two  magnificent  octavo 
volumes.  Vol.  I.,  General  Suraeru,  799  pages,  with  356  engravings  and  21  full-page  plates 
in  colors  and  monochrome.  Vol.  y.,  Special  Surgery,  796  pages,  with  451  engravings 
and  17  full-page  plates  in  colors  and  monochrome.  Complete  work  now  ready,  Frice  per 
volume,  cloth,  $4.50;  leather,  $5.50,  Jiet, 

PABK  (WILLIAM  H.).  BACTERIOLOG  Y  IN  MEDICINE  AND  SURGERY. 
12mo.,  about  500  pages,  fully  illustrated.     In  press, 

PABBT  (JOHN  S.).  EXTRA-UTERINE  PREGNANCY,  ITS  CLINICAL 
HISTORY,  DIAGNOSIS,  PROGNOSIS  AND  TREATMENT,  In  one  octavo 
volume  of  272  pages.    Cloth,  $2.50. 

PABVIN  (THEOPHILUS).  THE  SCIENCE  AND  ART  OF  OBSTETRICS. 
Third  edition  In  one  handsome  octavo  volume  of  677  pages,  with  267  engravings  and 
2  colored  plates.     Cloth,  $4.25 ;  leather,  $5. 25. 

PEPPEB'S  SYSTEM  OF  MEDICINE.    See  page  2. 

PEPPEB  (A.  J.).  SURGICAL  PATHOLOGY,  In  one  12mo  volume  of  511  pages, 
with  81  engravings.    Cloth,  $2.    See  Si\ident£  Series  of  Manuals,  page  14. 

PICK  (T.  PICKEBINO).  FRACTURES  AND  DISLOCATIONS.  In  one  12mo. 
volume  of  530  pages,  with  93  engravings.    Cloth,  $2.    See  Series  of  Clinical  Manuals,  p.  13. 

PLAYFAIB   (W.  S.).    A  TREATISE  ON  THE  SCIENCE  AND  PRACTICE 
OF  MIDWIFERY,    New  (7th)  American  from  the  Ninth  English  edition.     In  one 
octavo  volume  of  700  pages,  with  207  engravings  and  7  full  page  plates.     Cloth,  $3.75,  net; 
leather,  $4.75,  net.     Just  Ready, 

THE  SYSTEMATIC  TREATMENT  OF  NERVE  PROSTRATION  AND 

HYSTERIA,    In  one  12mo.  volume  of  97  pages.    Cloth,  $1. 

POCKET  FORMULABY.     See  page  1. 
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POLITZEB  (ADAM).  A  TEXT-BOOK  OF  THE  DISEASES  OF  THE  EAR 
AND  ADJACENT  ORGANS,  Second  American  from  the  third  German  edition. 
Translated  by  Oscab  Dodd,  M.D  ,  and  edited  by  Sir  William  Dalbt,  F.B.GLS.  In 
one  octavo  volume  of  748  pages,  with  330  original  engravings. 

POCKET  FOBMULAET.    See  page  1. 

POWER  (HENBT).  HUMAN  PHYSIOLOGY,  Second  edition.  In  one  12mo. 
volume  of  396  pages,  with  47  engravings.  Cloth,  |1.50.  See  Student 9  Series  €f  McbwhoU, 
page  14. 

PBOaBESSIVE  MEDICINE.    See  page  1. 

PURDY  (CHARLES  W.).  BRIGHT'S  DISEASE  AND  ALLIED  AFFEC- 
TIONS OF  THE  KIDNEY.  In  one  octavo  volume  of  288  pages,  with  18  engrav- 
ings.   Cloth,  $2. 

PYE-SMITH  (PHILIP  H.).  DISEASES  OF  THE  SKIN.  In  one  12mo.  volume 
of  407  pages,  with  28  illustrations,  18  of  which  are  colored.    Cloth,  $2. 

QUIZ  SERIES.    See  StudenU^  Qtsiz  Series,  page  14. 

RALFE  (CHARLES  H.).  CLINICAL  CHEMISTRY.  In  one  12mo.  volume  of 
314  pages,  with  16  engravings.     Cloth,  |1.50.     See  Student^  Series  of  Manuals,  page  14. 

RAMSBOTHAM  (FRANCIS  H.).  THE  PRINCIPLES  AND  PRACTICE  OF 
OBSTETRIC  MEDICINE  AND  SURGERY.  In  one  imperial  octavo  volume  of 
640  pages,  with  64  plates  and  numerous  engravings  in  the  text  Strongly  bound  in 
leather.  $7. 

REICHERT  (EDWARD  T.).  A  TEXT-BOOK  ON  PHYSIOLOGY.  In  one 
handsome  octavo  volume  of  about  800  pages,  richly  illustrated.     Preparing. 

REMSEN  (IRA).  THE  PRINCIPLES  OF  THEORETICAL  CHEMISTRY. 
New  (5th)  edition,  thoroughly  revised.     In  one  12mo.  volume  of  326  pages.     Cloth,  $2 

RICHARDSON   (BENJAMIN  WARD).    PREVENTIVE  MEDICINE.    In  one 

octavo  volume  of  729  pages.     Cloth,  $4 ;  leather,  $5. 

ROBERTS  (JOHN  B.).  THE  PRINCIPLES  AND  PRACTICE  OF  MODERN 
SURGERY.  In  one  octavo  volume  of  780  pages,  with  501  engravings.  Cloth,  $4.50; 
leather,  $5.50. 

THE  COMPEND  OF  ANATOMY.     For  use  in  the  Dissecting  Room  and  in 

preparing  for  Examinations.     In  one  16mo.  volume  of  196  pages.     Limp  cloth,  75  cent/^. 

BOBERTS  (SIB  WILLIAM).  A  PRACTICAL  TREATISE  ON  URINARY 
AND  RENAL  DISEASES,  INCLUDING  URINARY  DEPOSITS.  Fourth 
American  from  the  fourth  London  edition.  In  one  verv  handsome  8vo.  volume  of  609 
pages,  with  81  illustrations.     Cloth,  $3.50. 

BOBEBTSON  (J.  McGBEGOB).  PHYSIOLOGICAL  PHYSICS.  In  one  12mo 
volume  of  537  pages,  with  219  engravings.  Cloth,  $2.  See  Students'  Series  of  Manwslt, 
page  14. 

BOSS  (JAMES).  A  HANDBOOK  OF  THE  DISEASES  OF  THE  NERVOUS 
SYSTEM.  In  one  handsome  octavo  volume  of  726  pages,  with  184  engravings.  Cloth, 
$4,50;  leather,  $5.50. 

SAVAGE  (GEOBGEH.).  INSANITY  AND  ALLIED  NEUROSES,  PRACTI- 
CAL AND  CLINICAL.  New  (2d)  and  enlarged  edition.  In  one  12mo.  volume  ol 
551  pages,  with  18  typical  engravings.  Cloth,  $2.    See  Series  of  Clinical  Manuals,  page  13. 

SCHAFEB  ( EDWABD  A. ) .  THE  ESSENTIA LS  OF  HISTOLOG  F,  DESCRIP- 
TIVE AND  PRACTICAL.  For  the  use  of  Students.  New  (5th)  edition.  In  one 
handsome  octavo  volume  of  350  pages,  with  325  illustrations.    Cloth,  $3,  neL    Just  ready. 

A  COURSE  OF  PRACTICAL  HISTOLOGY.     New  (2d)  edition.     In  one 


12mo.  volume  of  307  pages,  with  59  engravings.     Cloth,  |2.25. 
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SGHLEIF  (WILLIAM).  MATERIA  MEDICA,  THERAPEUTICS,  PRE- 
SCRIPTION  WRITING,  MEDICAL  LATIN  AND  MEDICAL  PHARMACY, 
12mo.  of  352  pages.  Cloth,  $1.50,  net.  Just  ready,  Ltds  Series  of  Pocket  TeitrBooks, 
Edited  by  Bern  B.  Gallaudet,  M.D. 

SGHMITZ  AND  ZTJMPT'S  CLASSICAL  SERIES. 

ADVANCED  LATIN  EXERCISES     Cloth,  60  cents;  half  bound,  70  cents. 
SCHMITZ'S  ELEMENTAR  Y  LA  TIN  EXERCISES,    Cloth,  50  cents. 
SALL  UST,     Cloth,  60  cents ;  half  bound,  70  cents. 
NEPOS,     aoth.  60  cents ;  half  bound,  70  cents. 
VIRGIL,     Cloth,  85  cents;  half  bound,  $1. 
CURTIUS,    Cloth,  80  cents ;  half  bound.  90  cents. 

SCHOFIELD  (ALFRED  T.).  ELEMENTARY  PHYSIOLOGY  FOR  STU- 
DENTS,  In  one  12mo.  volume  of  380  pages,  with  227  engravings  and  2  colored  plates, 
aoth,  12. 

SCHREIBER  (JOSEPH).  A  MANUAL  OF  TREATMENT  BY  MASSAGE 
AND  METHODICAL  MUSCLE  EXERCISE,  Translated  by  Wajlter  Mjsndel- 
SON,  M.D.,  of  New  York.  In  one  handsome  octavo  volume  of  274  pages,  with  117  fine 
engravings. 

SENN  (NICHOLAS).  SURGICAL  BACTERIOLOGY.  Second  edition.  In  one 
octavo  volume  of  268  pages,  with  13  plates,  10  of  which  are  colored,  and  9  engravings. 
Cloth,  $2. 

SERIES  OF  CLINICAL  MANUALS.  A  Series  of  Authoritative  Monographs  on 
Important  Clinical  Subjects,  in  12mo.  volumes  of  about  550  pages,  well  illustrated.  The 
following  volumes  are  now  ready:  Ybo  on  Food  in  H^th  and  Disease,  new  (2d) 
edition,  $2.50;  Carter  and  Frost's  Ophthalmic  Surgery,  $2.25;  Hutchinson  on 
Syphilis,  $2.25;  Marsh  on  Diseases  of  the  Joints,  $2;  Owen  on  Surgical  Diseases  of 
Ciuldren,  $2 ;  Pick  on  Fractures  and  Dislocations,  $2 ;  Butlin  on  the  Tongue,  $3.50 ; 
and  Savage  on  Insanity  and  Allied  Neuroses,  $2. 
For  separate  notices,  see  under  various  authors'  names. 

SERIES  OF  STUDENTS'  MANUALS.    See  next  page. 

SIMON  (CHARLES  E.).  CLINICAL  DIAGNOSIS,  BY  MICROSCOPICAL 
AND  CHEMICAL  METHODS,  New  (2d)  and  revised  edition.  In  one  handsome 
octavo  volume  of  530  pages,  with  135  engravings  and  14  full-page  plates  in  colors 
and  monochrome.    Cloth,  $3.50. 

SIMON  (W.).  MANUAL  OF  CHEMISTRY.  A  Guide  to  Lectures  and  Laboratory 
Work  for  Banners  in  Chemistrv.  A  Text-book  specially  adapted  for  Students  of  Phar- 
macy and  Medicine.  New  (6tn)  edition  In  one  8vo.  volume  of  536  pages,  vrith  46 
engravings  and  8  plates  showing  colors  of  64  tests.     Cloth,  $3.00,  iieL     Just  Ready. 

BLADE  (D.D.).  DIPHTHERIA  ;  ITS  NATURE  AND  TREATMENT.  Second 
edition.     In  one  royal  12mo.  volume,  158  pages-     Cloth,  $1.25. 

SMITH  (EDWARD).  CONSUMPTION;  ITS  EARLY  AND  REMEDIABLE 
STAGES.     In  one  8vo.  volume  of  253  pages.     Cloth,  $2.25. 

SMITH  (J.  LEWIS).  A  TREATISE  ON  THE  DISEASES  OF  INFANCY 
AND  CHILDHOOD.  New  (8th)  edition,  thoroughly  revised  and  rewritten  and 
greatly  enlarged.     In  one  larg^  8vo.  volume  of  983  pages,  with  273  illustrations  and 

4  full-page  plates.     Cloth,  $4.50 ;  leather,  $5.50. 

SMITH  (STEPHEN).  OPERATIVE  SURGERY,  Second  and  thoroughly  revised 
edition.     In  one  octavo  voL  of  892  pages,  with  1005  engravings.     Cloth,  $4 ;  leather,  $5 

S0LL7  (S.  EDWIN).  A  HANDBOOK  OF  MEDICAL  CLIMATOLOGY. 
In  one  handsome  octavo  volume  of  462  pages,  with  engravings  and  11  full-page  plates, 

5  of  which  are  in  colors.     Cloth,  $4.00. 

8TILLE  (ALFRED).  CHOLERA;  ITS  ORIGIN,  HISTORY,  CAUSATION, 
SYMPTOMS,  LESIONS,  PREVENTION  AND  TREATMENT.  In  one  12mo. 
volume  of  163  pages,  with  a  chart  showing  routes  of  previous  epidemics.     Cloth,  $1.25. 


PhiladBlphia^  70$,  708  and  710  Sansom  SL—Hbw  York,  111  Fifth  M¥Bnue. 


14  LEM    BROTHERS    A    CO.* 8   PUBLICMTIOKS. 


STILLE  (ALFRED).  THERAPEUTICS  AND  MATERIA  MEDICA.  Fourth 
and  revised  edition.  In  two  octavo  volumes,  containing  1936  pages.  Cloth,  |10; 
leather,  $12. 

STILLE  rALFEED),  MAISGH  (JOHN  M.)  AND  GASPABI  (GHA8.  JB.). 

THE  NA  TIONAL  DISPENSATOR  Y:  Containing  the  Natiind  History,  ChemiBtry, 
Pharmacy,  Actions  and  Uses  of  Medicines,  including  those  recognized  in  the  latest  Phar- 
macopoeias of  the  United  States.  Great  Britian  and  Germany,  with  numerona  referenceB 
to  the  French  C>>dex.  Fifth  eoition,  revised  and  enlarged  m  accordance  with  and  em- 
bracing the  new  U.  S.  Pharmacopanaj  Seventh  Decennial  JEtevision.  With  Supplement 
containing  the  new  edition  of  the  National  Formulary,  In  one  magnificent  imperial 
octavo  volume  of  2025  pages,  with  320  engravings  Cloth,  $7.25;  leather,  18.  With 
ready  reference  Thumb-letter  index.     Cloth,  $7.75;  leather,  $8.50. 

STIMSON  (LEWIS  A.).  A  MANUAL  OF  OPERATIVE  SURGERY.  New 
(3d)  edition.    In  one  royal  12mo.  volume  of  614  pages,  vrith  306  engravings.  Cloth,  $3.75. 

A  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.  In  one  hand- 
some octavo  volume  of  831  pages,  with  326  engravings  and  20  full-page  plates.  Jud 
ready.     Cloth,  $5 ;  leather,  $6,  net. 

STUDENTS'  QinZ  SERIES.  A  New  iSeries  of  Manuals  in  question  and  answer  for 
Students  and  Practitioners,  covering  the  essentials  of  medical  science.  Thirteen  volomeB, 
pocket  size,  convenient^  authoritative,  well  illustrated,  handsomely  bound  in  limp  cloth, 
and  issued  at  a  low  pnce  1.  Anatomy  (double  number);  2.  Physiology j  3.  Chemistry 
and  Physics ;  4.  Histology,  Pathology  and  Bacteriology ;  5.  Materia  Medica  and  Thera- 
peutics; 6.  Practice  of  Medicine;  7.  Surgery  (double  number);  8.  G«nito-Urinary  and 
Venereal  Diseases ;  9.  Diseases  of  the  SMn ;  10.  Diseases  of  the  Eye,  Ear,  Throat  and 
Nose;  11.  Obstetrics;  12.  Gynecology;  13.  Diseases  of  Children.  Pnce,  $1  each,  except 
Nos.  1  and  7,  Anatomy  and  Surpery^  wnich  being  double  numbers  are  priced  at  $1.75  eacn. 
Full  specimen  circular  on  apphcation  to  pubUshers. 

STUDENTS'  SEBIES  OF  MANUALS.  A  Series  of  Fifteen  Manuals  by  Eminent 
Teachers  or  Examiners.  The  volumes  are  pocket-eize  12mos.  of  from  300-640  pages,  pro- 
fusely illustrated,  and  bound  in  red  limp  cloth.  The  following  volumes  may  now  be 
announced:  Herman's  First  Lines  in  Midwifery,  $1.25;  Luff's  Manual  of  Chemistry, 
$2 ;  Bruce's  Materia  Medica  and  Therapeutics  f  sixth  edition),  $1.50,  net ;  Bell's  Compara- 
tive Anatomy  and  Physiology,  $2 ;  Robertson's  Physiological  Physics,  $2  ;  GtOULd's  Sur- 
gical Diagnosis,  $2;  Klein's  Elements  of  Histology  ^5th  edition),  $2.00,  n«/;  Pepper's 
Surgical  Pathology,  $2;  Treves'  Surgical  Applied  Anatomy,  $2;  Power's  Human 
Physiology  {2d  edition),  $1.60;  Ralfe's  Clinical  Chemistry,  $1.50;  and  Clarke  and 
LocKW(H)r)'s  Dissector's  Manual,  $1.50 
For  separate  notices,  see  under  various  authors'  names. 

STURGES  (OCTAVIUS).  AN  INTRODUCTION  TO  THE  STUDY  OF  CLIN- 
ICAL MEDICINE.     In  one  12mo.  volume.     Cloth,  $1.25. 

SUTTON  (JOHN  BLAND).  SURGICAL  DISEASES  OF  THE  OVARIES 
AND  FALLOPIAN  TUBES.  Including  Abdominal  Pregnancy.  In  one  12mo.  vol- 
ume of  513  pages,  with  119  engravings  and  5  colored  plates.     Cloth,  $3.  f 

TUMORS,  INNOCENT  AND  MALIGNANT.     Their  Clinical  Features  and 

Appropriate  Treatment.     In  one  8vo.  volume  of  526  pages,  fvith  250  engravings  and 
9  full-page  plates. 

TAIT  (LAWSON).    DISEASES  OF  WOMEN  AND  ABDOMINAL  SURGERY. 

In  two  handsome  octavo  volumes.     Vol.   1.    contains  554  pages,  62  engravings,  and  3 
plates.     Cloth,  $3. 

TANNER   (THOMAS   HAWKES).     ON  THE  SIGNS  AND  DISEASES  OF 

PR  EG  N A  NC  Y.    From  the  second  P^nglish  edition.    In  one'octavo  volume  of  490  pages, 
with  4  colored  plates  and  1()  engravings.     Cloth,  .^4.25. 

TAYLOR  (ALFRED  S.).  3/£:7)/C^X  JURISPRUDENCE.  New  American 
from  the  twelfth  English  edition,  specially  revised  by  Clark  Bell,  Esq.,  of  the  N.  Y. 
Bar.  In  one  octavo  volume  of  831  pages,  with  54  engravings  and  8  full-page  plates. 
Cloth,  $4.50;  leather,  $5.50. 
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TAYLOR  (ALFRED  S.).  ON  POISONS  IN  RELATION  TO  MEDICINE 
AND  MEDICAL  JURISPRUDENCE.  Third  American  from  the  third  London 
edition.  In  one  8vo.  volume  of  788  pages,  with  104  illustrations.  Cloth,  $5.50; 
leather,  $6.50. 

TAYLOR  (ROBERT  W.).  THE  PATHOLOGY  AND  TREATMENT  OF 
VENEREAL  DISEASES.  New  (2d)  edition.  In  one  very  handsome  octavo  volume 
of  about  700  pages,  with  200  engravings  and  6  colored  plates.    In  press, 

A  PRACTICAL  TREATISE  ON  SEXUAL  DISORDERS  IN  THE  MALE 


AND  FEMALE.     In  one  octavo  volume  of  448  pages,  with  73  engravings  and  8  plates. 
Cloth,  $3.     Net    Just  ready. 


A    CLINICAL   ATLAS    OF    VENEREAL   AND    SKIN    DISEASES. 

Including  Diagnosis,  Pro^osis  and  Treatment.  In  dght  large  folio  parts,  measuring 
14  X  18  inches,  and  comprising  213  beautiful  figures  on  58  full-page  chromo-lithographic 
plates,  85  fine  engravings,  ana  425  pages  of  text.  Complete  work  now  ready.  Price  per 
part,  sewed  in  heavy  embossed  paper,  $2.50.  Bound  m  one  volume,  half  Russia,  $27 ; 
naif  Turkey  Morocco,  $28.  For  sale  by  subscription  only.  Address  the  publishers.  Spec- 
imen plates  by  mail  on  receipt  of  10  cents. 

TAYLOR  (SEYMOUR).  INDEX  OF  MEDICINE.  A  Manual  for  the  use  of  Senior 
Students  and  others.    In  one  large  12mo.  volume  of  802  pages.     Cloth,  $3  75. 

THOBtA^S  (T.  OAILLARD)  AND  MUNDE  (PAUL  F.).  A  PRACTICAL 
TREATISE  ON  THE  DISEASES  OF  WOMEN  Sixth  edition,  thoroughly 
revised  by  PAUii  F.  Mundk  M.D.  In  one  large  and  handsome  octavo  volume  of  824 
pages,  with  347  engravings.  Cloth,  $5 ;  leather,  $6. 

THOMPSON  (SIR  HENRY).  CLINICAL  LECTURES  ON  DISEASES  OF 
THE  URINARY  ORGANS,  Second  and  revised  edition.  In  one  octavo  volume  of 
203  pages,  with  25  engravings.    Cloth,  $2.25. 


THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF  THE 

URETHRA  AND  URINARY  FISTULJS.  From  the  third  Enj^llsh  edition.  In 
one  octavo  volume  of  359  pages,  with  47  engravings  and  3  lithographic  plates.  Cloth, 
$3.50. 

THOMSON  (JOHN).  A  GUIDE  TO  THE  CLINICAL  EXAMINATION  AND 
TREATMENT  OF  SICK  CHILDREN.  In  one  crown  octavo  volume  of  350  pages 
with  52  illustrations.     Cloth,  $1.75,  net     Just  ready. 

TODD  (ROBERT  BENTLEY).  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.     In  one  8vo.  volume  of  320  pages.    Cloth,  $2.50. 

TREVES  (FREDERICK).  OPERATIVE  SURGERY.  In  two  8vo.  volumes  con- 
taining 1550  pages,  with  422  illustrations.    Cloth,  $9;  leather,  $11. 

A  SYSTEM  OF  SURGERY.  In  Contributions  by  Twenty-five  English  Sur- 
geons. In  two  large  octavo  volumes,  containing  2298  pages,  with  950  engravings  and 
4  full-page  plates.    Per  volume,  cloth,  $8. 

THE  STUDENTS'  HANDBOOK  OF  SURGICAL  OPERATIONS.    In 


one  12mo.  volume  of  508  pages,  with  94  illustrations. 

—  SURGICAL  APPLIED   ANATOMY.     In  one  12mo.  volume  of  583  pages, 

with  61  engravings.     Cloth,  $2.    See  Student^  Series  of  Manuals,  page  14. 

TUKE  (DANIEL  HACK).  THE  INFLUENCE  OF  THE  MIND  UPON  THE 
BODY  IN  HEALTH  AND  DISEASE.  Second  edition.  In  one  8vo.  volume  of 
467  pages,  with  2  colored  plates.    Cloth,  $3. 

VAUOHAN  (VICTOR  C.)  AND  NOVY  (FREDERICK  O.).  PTOMAINS, 
LEUCOMAINS,  TOXINS  AND  ANTITOXINS,  or  the  Chemical  Factors  in  the 
Causation  of  Disease.     Third  edition.     In  one  12mo  volume  of  603  pages.     Cloth,  $8. 
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VISITINO  LIST.  THE  MEDICAL  NEWS  VISITING  LIST  for  1899.  Four 
styles:  Weekly  (dated  for  30  patients):  Monthly  (undated  for  120  patients  per  month); 
Perpetual  (undated  for  3i)  patients  eacn  week) ;  and  Peix>etual  (undated  for  60  patients 
each  week).  The  60-patient  book  consists  of  256  pages  of  assorted  blanks.  Tne  first 
three  styles  contain  32  pages  of  important  data,  thoroughly  revised,  and  160  pages  of 
assorted  blanks.  Each  in  one  volume,  price,  $1.25.  With  tnumb-letter  index  for  ouic^ 
use,  25  cents  extra.  Special  rates  to  advance-paying  subscribers  to  The  Medigax  Isewb 
or  The  American  Jot^bnal  of  the  Medical  Sciences,  or  both     See  page  1. 

WATSON  (THOMAS).  LECTURES  ON  THE  PRINCIPLES  AND  PRAC- 
TICE OF  PHYSIC.  A  new  American  from  the  fifth  and  enlarged  English  edition, 
with  additions  by  H.  Habtshobne,  M.D.  In  two  large  8yo.  volumes  of  1840  pages,  with 
190  engravings.     Cloth,  $9;  leather,  $11. 

WEST  (CHARLES).  LECTURES  ON  THE  DISEASES  PECULIAR  TO 
WOMEN.  Third  American  from  the  third  English  edition.  In  one  octavo  volume  of 
543  pages.     Cloth,  $3.75;  leather,  $4.75. 


ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 
HOOD.   In  one  small  12mo.  volume  of  127  pages.    Cloth,  $1. 

WHARTON  (HENRY  R.).  MINOR  SURGERY  AND  BANDAGING.  Third 
edition-  In  one  12mo.  volume  of  594  pages,  with  475  engravings,  many  of  which  are 
photographic.    Cloth,  $3. 

WHITLA  (WILIiIAM).  DICTIONARY  OF  TREATMENT,  OR  THERA- 
PEUTIC INDEX.  Including  Medical  and  Surgical  Therapeutics.  In  one  square 
octavo  volume  of  917  pages.    Cloth,  $4. 

WILLIAMS  (DAWSON).  MEDICAL  DISEASES  OF  INFANCY  AND 
CHILDHOOD.  In  one  12mo.  volume  of  6^  pages,  with  18  illustrations.  Cloth, 
$2.50,  net.     Just  ready, 

WILSON  (ERASMUS).  A  SYSTEM  OF;  HUMAN  ANATOMY.  A  new  and 
revised  American  from  the  last  English  edition.  Illustrated  with  397  engravings.  In 
one  octavo  volume  of  616  pages.     Cloth,  $4 ;  leather,  $5. 

THE  STUDENT'S  BOOK  OF  CUTANEOUS  MEDICINE     In  one  12mo 


volume.     Cloth,  $3  50. 

WINCKEL  ON  PATHOLOGY  AND  TREATMENT  OF  CHILDBED.  Trans- 
lated by  James  R  Chadwick,  A.M.,  M.D.  With  additions  by  the  Author.  In  one 
octavo  volume  of  484  pages.     Cloth,  $4. 

WOHLER'S  OUTLINES  OF  ORGANIC  CHEMISTRY  Translated  from  the 
eighth  Grerman  edition,  by  Ira  Bemsen,  M.D.  In  one  12mo.  volume  of  550  pages. 
Cloth    $3. 

TEAR  BOOK  OF  TREATMENT  FOR  1898.  A  Critical  Review  for  Practitioners  of 
Medicine  and  Surgery.  In  contributions  by  24  well-known  medical  writers.  12mo.,  488 
pages.     Cloth,  $1  50. 

YEAR-BOOKS  OF  TREATMENT  for  1892,  1893,  1896,  and  1897,  similar  to  above. 
Each,  cloth,  $1.50. 

YEO  (I.  BURNEY).  FOOD  IN  HEALTH  AND  DISEASE.  New  r2d)  edition. 
In  one  12mo.  volume  of  592  pages,  with  4  engravings.  Cloth,  $2.50.  See  Series  of 
Clinical  Manualsy  page  13. 

A  MANUAL  OF  MEDICAL  TREATMENT,  OR  CLINICAL  THERA- 


PEUTICS.   Two  volumes  containing  1275  pages.     Cloth,  $5.50. 

YOUNG  (JAMES  K.).     ORTHOPEDIC  SURGERY.    In  one  8vo,  volume  of  475 
pages,  with  286  illiLHtrations.     Cloth,  $4;  leather,  $5. 
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